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Commissioner of Patents 
Washington, D.C., 20231 
U.SA 

Dear Sir: 

APPEAL BRIEF 

The following Appeal Brief is presented in Appeal of the Final Rejection of 
the Examiner dated November 17, 2004 and the Advisory Action before the Filing of an 
Appeal Brief dated March 9, 2005 and subsequent to the Notice of Appeal filed May 
11 th, 2005. This Appeal Brief sets out all of the requirements under 37CFR 41 .37(c) as 
follows: 

1. Real Party of Interest 

The party of interest is Lorraine Mignault. 

2. Related appeals and interferences 

There are no related appeals and interferences. 

3. Status of Claims 

Claims 1, 5-9, 17-20, 22, 24-26 and 30 stand rejected and are the subject 
of this Appeal. 

Claims 2-4. 10-16, 21, 23 and 27-29 have hee^^^ioWl^^cinX 

4. status of Amendments 

Subsequent to the issue of the Final Rejection, a further response was 
filed which contained no amendments to the claims. It is therefore believed that there 
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are no unentered amendments so that the claims presented herein are as set for the 
hereinafter. 

5. Summary of Claimed Subject Matter 
Claim 1 

The number of features set forth in this claim are as follows: 
Claim 1 describes a topical lotion for relieving pain, swelling or 
inflammation which comprises glycerine; lavender oil; and oatstraw extract, wherein the 
oatstraw extract is prepared by magnetically treating water, heating the magnetically 
treated water, steeping oatstraw in the heated water and filtering the steeped oatstraw 
to remove oatstraw particles. 

Support for claim 1 may be found at least on page 1, lines 17-21, page 7, 
lines 6-17 and page 8, lines 3-21. It is noted that the terms 'magnetized' and 
'magnetically treated' are used interchangeably in the art, as discussed in prior 
responses. 

Claim 8 

Claim 8 describes a method of treating pain, swelling, itching or 
inflammation wherein the above-described lotion is applied topically to inflamed, painful 
or swollen areas. 

Support for claim 8 may be found at least on page 2, lines 10-16, page 6, 
lines 21-24, page 7, lines 6-17, and page 8, lines 10-21. 

Claim 17 

Claim 17 describes an additive comprised of at least 50% oatstraw 
extract, the oatstraw extract prepared by magnetically treating water, heating the 
magnetically treated water, steeping oatstraw in the heated water and filtering the 
steeped oatstraw to remove oatstraw particles, at least 25% glycerine, and 0.1-0.2% 
lavender oil and a suitable carrier. 

Support for this claim may be found at least on page 4, lines 1 to 16, page 
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5, lines 1 to 23, page 7, lines 6-17, page 9, line 21 to page 11, line 3. 
Claim 18 

Claim 18 describes a hair or body product comprising: at least 50% 
oatstraw extract, the oatstraw extract prepared by magnetically treating water, heating 
the magnetically treated water, steeping oatstraw in the heated water and filtering the 
steeped oatstraw to remove oatstraw particles, at least 25% glycerine, and 0.1-0.2% 
lavender oil and a suitable carrier. 

Support for this claim may be found at least on page 4, lines 1 to 16, page 
5, lines 8 to 23, page 7, lines 6 to 17, and page 9, line 21 to page 10, line 17. 

Claim 20 

Claim 20 describes a process for preparing an oatstraw extract comprising 
magnetically treating a quantity of water, heating the magnetically treated water, 
steeping a quantity of oatstraw in the heated water, thereby producing an oatstraw 
mixture and then filtering the mixture to remove the oatstraw, thereby producing an 
oatstraw extract. 

Support for this claim may be found at least on page 5, line 24 to page 6, 
line 15 and page 7, lines 6 to 17. 

Claim 25 

Claim 25 describes a topical lotion for relieving pain, swelling or 
inflammation having an active ingredient consisting of oatstraw extract, the oatstraw 
extract is prepared by magnetically treating water, heating the magnetically treated 
water, steeping oatstraw in the heated water and filtering the steeped oatstraw to 
remove the oatstraw, wherein the lotion is applied topically to the skin of an individual in 
need thereof. 

Support for claim 1 may be found at least on page 1, lines 17-21, page 7, 
lines 6-17 and page 8, lines 3-21 . 
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Claim 26 

Claim 26 is directed to an additive having an active ingredient consisting 
of oatstraw extract, the oatstraw extract is prepared by magnetically treating water, 
heating the magnetically treated water, steeping oatstraw in the heated water and 
filtering the steeped oatstraw, wherein the additive is added to another product. 

Support for this claim may be found at least on page 4, lines 1 to 16, page 
5, lines 1 to 23, page 7, lines 6-17, page 9, line 21 to page 11, line 3. 

It is believed to be simplest to define a summary of the invention in terms 
of the claims as follows; 

The invention relates to an oatstraw extract and methods of preparation 
and use of same. 

The invention involves steeping the oatstraw in heated water. 

The above features are well known to anyone skilled in the art and 
the following features distinguish the invention from the prior art: 

Specifically, an oatstraw extract is prepared by: 

magnetically treating water (page 7, lines 7-8), 

heating the magnetically treated water, 

steeping oatstraw in the heated water and 

filtering the steeped oatstraw to remove oatstraw particles (page 7, lines 

15-17). 

Removal of the oatstraw particles from the steeped oatstraw is not 
explicitly taught by the prior art. This feature distinguishes the invention from the prior 
art in that the removal of the oatstraw particles allows the extract to be used as a topical 
lotion and as an additive in other products, thereby improving the properties of these 
products. 

The invention is further distinguished from the prior art by the preparation 
of the oatstraw extract in magnetically treated or magnetized water. The combination of 
oatstraw extract in magnetically treated water has surprising properties, for example, 
improved efficacy of application, absorption and feel compared to extracts prepared in 
tap water or deionized water. 
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6. Grounds of Rejection to be Reviewed 

Whether Claims 1. 5-9, 17-20, 22, 24-26 and 30 are unpatentable under 
35 U.S.C. 103 over the prior cited patents of Weed in view of Puchalski, Jr. et al. and 
Jakobson et al., in further view of Ito, or Patrasenko et al. 

The Examiner concluded that while "Weed does not expressly teach to 
make water extract of oatstraw as herein claimed, or the addition of glycerin and 
lavender oil", Puchalski teaches a polyol to enhance skin feel and Jakobson teaches the 
addition of lavender oil. Regarding "magnetically treated water", the Examiner has 
stated that "the employment of magnetically treated water for preparing therapeutical 
composition would have been obvious in view of Ito or Patrasenko [which] teach 
magnetic treatment provide cleaner water". 

It is believed that the rejection under 35 USC 103 should be reversed for 
the following reasons: 

1) There is no incentive to combine the cited references, as discussed 
above. Specifically, there is no indication in the combination of references of the 
desirability of preparing an aqueous oatstraw extract in magnetically treated water or 
the improved absorptive properties thereof. 

2) As discussed above, even if combined, the cited art does not lead 
to applicant's invention. 

3) The examiner's analysis of Weed is contrary to MPEP 2141 (B) and 
(C) in that the examiner is not considering the reference in its entirety and is also 
reading the reference in hindsight. 

4) No references have been cited which teach or suggest filtering of 
an aqueous oatstraw suspension. 

5) The submitted affidavits regarding the surprising properties of an 
oatstraw extract in magnetically treated water have not been given sufficient weight, 
contrary to MPEP 716.02 (b) and MPEP 716.01 (c). 

6) Contrary to MPEP 2144, the use of magnetically treated water as a 
feature of the claims has not been properly considered. 
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GroupinQ of Claims 

The Applicant presents the following groups of claims for consideration: 

Group 1— Claims 1, 5, 6 and 7. It is accepted that Claims 5, 6 and 
7 will stand or fall with Claim 1 . 

Group 2—Claims 8, 9 and 24. It is accepted that claims 9 and 24 
will stand or fall with Claim 8. 
Groups— Claim 17. 

Group 4— Claims 18 and 19. It is accepted that claim 19 will stand 
or fall with claim 18. 

Group 5— Claims 20 and 22, It is accepted that claim 22 will stand 
or fall with Claim 20. 
Group 6— Claim 25. 

Group 7— Claims 26 and 30. It is accepted that claim 30 will stand 
or fall with claim 26. 

7. Argument 

In the Advisory Action dated March 9, 2005 and the Final Action dated 
November 17, 2004, the Examiner has set out his position concerning the rejections of 
Claims 1, 5-9, 17-20. 22, 24-26 and 30. Specifically, these claims were rejected under 
35 use 103(a) over Weed in view of Puchalski, Jr. and Jakobson, in further view of Ito 
or Patrasenko. 

DISCUSSION OF PRIOR ART 

Applicant notes that Weed teaches a plurality of uses for oatstraw, one of 
which is the addition of dried oatstraw or pulverized oatstraw directly to bath water in 
which the body part(s) to be soaked are then immersed. Weed is emphatic regarding 
the presence of the oatstraw within this bath, stating that the bath must contain "the oats 
and all" (Weed, page 205). Thus, Weed teaches that the beneficial properties of 
solubilized oatstraw, that is, of an oatstraw suspension, are short-lived and that the oats 
must be present within the water in order for benefits to be enjoyed. Weed does not 
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teach or suggest that other compounds may be added to the oatstraw suspension or 
that the oatstraw may be mixed with other compounds. Weed also does not teach or 
suggest adding oatstraw to bath or shower products. 

The examiner has previously taken the position that the most relevant 
sections of Weed to applicant's invention are as follows: 

On page 200, Weed describes the preparation of an infusion.- "oatmeal 
made into a cake with water, baked and browned like coffee, then pulverized and made 
into a coffee or infusion". The pulverized infusion is strained to remove large particles. 

On page 205, Weed teaches soaking feet in "strained oatstraw infusion" or 
soaking in a bathtub prepared by "boilpng] water and pourpng] over oatstraw in a large 
tub. When cooled sufficiently, bathe. (Yes, with the oats and all .)" 

Puchalski teaches a shampoo and bath or shower gel composed of 
several different components, which may include a humectant and/or emollient, which 
may be glycerine (US Patent 4,690,818, column 2, lines 37-45). 

Jakobson teaches a polyglycerol fatty acid ester mixture for use as a bath 
additive which may include lavender oil (US Patent 5,397,497, column 5, lines 11-21) 
which is listed as one of a number of oils having therapeutic or medicinal properties. 

Ito teaches a method of preventing "red rust", scale and slime from 
forming on the inner wall of a pipe (US Patent 5,055,189, column 3, lines 45-50) 
wherein the method comprises subjecting the water in the pipe to far IR and magnets. 
Thus, Ito teaches a method for having cleaner pipes as minerals and the like are more 
readily dissolved or remain in solution in the magnetically treated water and are 
therefore prevented from precipitating out of solution and onto the walls of the pipes. 
That is, the magnetization of the water improves the ability of the water to retain solutes 
such as minerals. Furthermore, one would expect that the tap water exiting the pipes as 
taught by Ito would be saturated with minerals as the object of the method is to clean 
the pipes, not to improve the quality of the water and related properties. 

Patrasenko teaches a water purification system wherein incoming water is 
subjected to a magnetic field and is then cooled and aerated prior to flocculation and 
settling. The water is then filtered to remove iron oxides, nitrates, heavy metals, residual 
chlorine and organic compounds. Patrasenko states that "the prepared water 
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corresponds to quality standards for drinking water and has curative-prophylactic 
properties, due to higher activity of oxygen and other gases dissolved in water". Thus, 
Patrasenko teaches a water purification system that also involves aeration of water to 
add oxygen, and flocculation of the water and subsequent settling and filtering to 
remove contaminants. This water is suitable for drinking. 
35 use 103(a) Rejection is Contrary to MPEP 2141 (B) and (C) 

The Examiner admitted that "Weed does not expressly teach to make 
water extract of oatstraw as herein claimed, or the addition of glycerin and lavender oil" 
but concluded that Puchalski teaches a polyol to enhance skin feel and Jakobson 
teaches the addition of lavender oil. Regarding "magnetically treated water'\ the 
Examiner has stated that "the employment of magnetically treated water for preparing 
therapeutical composition would have been obvious in view of Ito or Patrasenko [which] 
teach magnetic treatment provide cleaner water''. 

Applicant has argued repeatedly that Weed teaches adding dried oatstraw 
or pulverized baked oatstraw directly to bath water in which the body part(s) to be 
soaked are then immersed. Weed does not teach or suggest that other compounds may 
be added or that the oatstraw suspension may be mixed with other compounds. Weed 
also does not teach or suggest adding oatstraw to bath or shower products. Puchalski 
teaches a long list of optional components which may be added to the shampoo and 
bath gel products, none of which is oatstraw. Jakobson teaches a polyglycerol fatty acid 
ester mixture to be added to a bath which does not list oatstraw as a potential additive. 
It is further noted that the products themselves are incompatible - Puchalski teaches a 
body wash product whereas Weed and Jakobson effectively teach bath additives, one 
of which is water soluble (Weed) and one of which is not (Jakobson) and that as 
discussed above there would therefore be no incentive to combine these references. 
That is, Puchalski teaches a different type of product from Weed and Jakobson, and the 
products taught by Weed and Jakobson are themselves incompatible, one being water 
soluble (Weed) and the other being water insoluble (Jakobson). Furthermore, even if 
one of skill in the art did combine these references, taking Weed and combining 
Jakobson and Puchalski therewith one of skill in the art could have selected any one of 
the six other emollients suggested by Puchalski and any one of the sixteen other oils 
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listed by Jakobson and not produced applicant's invention. Thus, it is applicant's opinion 
that there is no incentive to combine Weed, Jakobson and Puchalski because each 
describes an incompatible product and Weed offers no teaching that oatstraw should be 
combined with other body cleansing agents. Furthermore, both Puchalski and Jakobson 
provide lengthy lists of optional additives and offer no teaching that specifically glycerine 
or lavender respectively are of particular usefulness or desirability. 

Furthermore, neither Patrasenko or Ito teaches or suggests that an 
oatstraw extract prepared in magnetically treated water would have improved 
properties. Furthermore, even taking into account Patrasenko's comments regarding 
"curative-prophylactic properties", it is important to note that those relate to drinking 
water, not water which is applied to the skin or to other products. At best, Patrasenko 
may argue that using water prepared as described therein in preparation of an oatstraw 
extract was " worth a try " but that there was no guarantee that an extract prepared this 
way would have different properties on the skin compared to an extract prepared in 
untreated water, and certainly no suggestion that an oatstraw extract prepared in 
magnetically treated water would have improved spreading and "feel" characteristics 
with no sticky residue, compared to similar extracts prepared with deionized water or 
tap water. 

As discussed previously, combining Weed with either Ito or Patrasenko 
teaches adding oatstraw to bath water which may be magnetically treated to improve 
water flow rates (Ito) or bath water which has been magnetically treated, oxygenated, 
flocculated, settled and filtered. Furthermore, the magnetized water taught by Ito would 
likely be saturated with minerals absorbed by the magnetically treated water while 
preventing scaling in the pipes and therefore on entering the bath tub, would likely not 
have a noticeable effect on the oatstraw suspension taught by Weed. It is also important 
to note that these references offer no suggestion to combine these teachings. 

It is also noted that there must be incentive to combine references and the 
art must be considered as a whole. Specifically, no prior art has been cited which 
teaches or suggests that a filtered oatstraw extract would retain its properties compared 
to a suspension or that teaches or suggests that magnetically treated water would have 
improved rate and depth of absorption and "feel" properties when applied to the skin or 
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that an oatstraw extract in magnetically treated water would lack the associated 
stickiness so that it could be used as an additive or carrier. That is, no references have 
been cited which teach filtering an aqueous oatstraw extract to remove oatstraw 
particles or that use of magnetically treated water would produce an oatstraw extract 
that absorbed more rapidly and more deeply into the skin and that also lacked the 
residual stickiness found with filtered extracts prepared in tap water or deionized water. 
No references have been cited regarding the absorptive properties of magnetically 
treated water on skin. Thus, while the combination of the references cited by the 
examiner does not teach applicant's invention as discussed above, it is also clear that 
there is no incentive in the prior art to take the oatstraw soaking bath of Weed and use 
magnetically treated water instead of tap water. There is also no teaching or suggestion 
that so doing would eliminate the sticky residue left by the oatstraw bath taught by 
Weed or that the oatstraw particles of Weed could be removed from the soaking bath 
prior to use or that the oatstraw soaking bath could instead be bottled and used as a 
lotion, carrier or in combination with other products. 

However, even if one of skill in the art were to combine the references, 
they teach preparing an oatstraw suspension in a tub of water, adding one of six 
emollients suggested by Puchalski, one of which may be glycerol, and adding any one 
of the sixteen oils listed by Jakobson, one of which may be lavender oil. If the user has 
followed the teachings of Ito to prevent scaling on incoming pipes, the bath water may 
be magnetically treated and contain minerals suspended therein. The user may also 
follow the teachings of Patrasenko and drink magnetically treated water while immersed 
in the oatstraw suspension. This is not applicant's invention. Applicant's invention is an 
oatstraw extract that is prepared by: magnetically treating water, heating the 
magnetically treated water, steeping oatstraw in the heated water and filtering the 
steeped oatstraw to remove oatstraw particles. 

Applicant's invention differs from Weed and from the combination of the 
cited prior art in several ways. Specifically: 

1) Weed teaches an oatstraw suspension bath, not a topical lotion or 

additive. 

2) Weed does not teach or suggest filtering an oatstraw suspension to 
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prepare an oatstraw extract (and in fact teaches against filtering). 

3) Weed does not teach or suggest the use of magnetized water. As 
discussed above, while Ito and Patrasenko do disclose benefits of magnetization to 
improving water flow (Ito) and as part of a water purification system (Patrasenko), they 
do not teach or suggest use of magnetized or magnetically treated water in combination 
with an oatstraw extract. 

As will be appreciated, all three of these differences impact the invention 
and are connected. That is, once applicant discovered that the beneficial properties of 
the oatstraw are retained even in an oatstraw extract prepared by steeping the oatstraw 
in heated magnetically treated water and then removing the oatstraw residue, the 
opportunity to use the extract in other products was realized. The extract can be 
aliquoted for use as a topical lotion or can be added to other products. By removing the 
oatstraw residue, applicant has been able to produce an extract which can be applied to 
the skin or added to other products which would not be possible if the oatstraw extract 
was not filtered, as the oatstraw would leave an unpleasant residue or particles or 
clumps of oatstraw on the skin of the individual and the oatstraw would potentially 
interfere with other components within the other product. 
35 use 103(a) Rejection is Contrary to MPEP 2141,02 and MPEP 2141(C) 

As discussed in a previously submitted declaration, in spring 2003, the 
inventor followed the teachings of Weed. Specifically, she added boiling water to dried 
oatstraw that had been chopped and then added that to a bathtub filled with warm 
water. What she found was that the chopped oatstraw stuck to her body and had to be 
physically removed or picked off. Furthermore, the free oatstraw clumps had to be 
scooped out of the bathtub during the draining process to prevent clogging of the drain. 
In addition, the water in the bathtub left a sticky residue on the body which could not be 
removed simply by wiping or drying with a towel and in fact required subsequent rinsing 
under a showerhead to remove the residue. That is, this residual stickiness in the 
bathwater was independent and separate from the oatstraw clumps. Similar results 
would be obtained using the teachings of Weed for any body part, for example, in a 
footbath. That is, the clumps of wet oatstraw adhere to the body, including the feet and 
must be physically removed and the water in the bath leaves a sticky residue on the 
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body parts exposed thereto, which is separate and independent from the oatstraw 
clumps. Her experiences following Weed led her to conclude that anyone following 
Weed would find the experience time-consuming, frustrating and in fact irritating to the 
skin due to the added effort necessary to remove the oatstraw clumps and residue, as 
discussed above. Given the difficulties associated with the removal of the oatstraw 
clumps and associated residue from her body as well as from the inner surfaces of the 
bathtub or waterbath, the inventor concluded that when Weed states "oats and all" she 
is saying to the reader "I know the oatstraw is messy, but it is necessary". 

It is held that this declaration represents a comparison of the closest prior 
art with applicant's invention and that this declaration, which points out the limitations of 
Weed and also how one would interpret Weed as teaching away from filtering. It is held 
that this declaration has not been given proper weight by the examiner. 

In the office action dated June 4, 2003, the examiner stated that Weed 
"teaches hot water extraction of oatstraw" and that "most of the active ingredients of 
oatstraw would have been extracted into water when 'extracted with boiling water'". The 
examiner has further stated that "using water extract only by filtering out the residues is 
an obvious alternative of keeping the residue in the water extract" and that "Weed does 
not teach against filtering. What Weed taught is a particularly situation, wherein the 
extract is made in situ". 

Applicant informed the examiner that using the USPTO's definition of 
"extract", which requires that something be removed from the starting material, it is 
impossible to have an extract that is in its original form (i.e. in situ) . Furthermore, Weed 
does not teach an extract because nothing is removed from the solution. It is also noted 
that in the most relevant example, Weed states that the oats are not to be removed. 
Thus, Weed does not teach an extract, Weed teaches a suspension. Weed teaches 
against filtering and does not teach or suggest that filtering would be beneficial or that 
one could expect filtering to produce a successful product. This is in contrast with 
applicant's invention, which is an oatstraw extract useful as a topical lotion or in other 
products. 

It is further noted that the MPEP (2141 ) states that: 

When applying 35 USC 103, the following tenets of patent law must be 
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adhered to: 

(A) the claimed invention must be considered as a whole; 

(B) the references must be considered as a whole and must suggest the 
desirability and thus the obviousness of making the combination; 

(C) the references must be viewed without the benefit of impermissible 
hindsight vision afforded by the claimed invention; and 

(D) reasonable expectation of success is the standard with which 
obviousness is determined. 

It is further noted that MPEP 2141.02 states that "a prior art reference 
must be considered in its entirety , i.e. as a whole, including portions that would lead 
away from the claimed invention ." 

Applicant maintains that the examiner's statement on page 5 of the Office 
Action dated June 4, 2003 that "Weed provides no teaching or suggestion that the 
particular method disclosed therein is the only method to employ oatstraw. One of 
ordinary skill in the art would understand that oatstraw contains beneficial ingredients 
and would have been motivated to employ oatstraw in method other than those 
expressly disclosed by Weed" is in conflict with MPEP 2141, particularly points (B) and 
(C). Specifically, the fact that (in the examiner's opinion) Weed does not state 
emphatically that this is the only method does not and cannot mean that Weed therefore 
discloses all other methods of employing oatstraw, including those methods that Weed 
does not describe or suggest. That is, Weed does not teach or suggest filtering oatstraw 
for use on the skin; rather, the document is focused on uses of whole oatstraw. 

Furthermore, the examiner appears to be admitting that Weed does not 
teach or suggest filtering an aqueous extract of oatstraw and using same as a topical 
lotion as described by applicant but is then concluding that this would have been 
obvious. The examiner however provided no sections in Weed nor any additional 
references supporting this position. 

It is held that the examiner is clearly considering Weed in hindsight in view 
of applicant's disclosure and is not considering Weed in its entirety which is contrary to 
MPEP 2141. 

This point was discussed with the examiner in October 2003 in a 
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telephone interview. At that time, the examiner stated that the statement "Boil water and 
pour over oatstraw in a large tub. When cooled sufficiently, bathe. (Yes, with the oats 
and all.)" (Weed, page 205) was not a "strong statement" and implied that it was not a 
necessary step to include the oats in the tub. 

This position is still not understood, as discussed herein. Weed states 
"yes, with the oats and all". There is nothing in that statement that implies that this is an 
optional step or that there is a choice involved. Furthermore, Weed does not teach or 
imply filtering to remove the oatstraw residue from an aqueous extract for skin 
application. Filtering would be inconsistent with the teachings of Weed as a whole which 
is focused on the benefits of whole oatstraw. Applicant simply cannot understand how 
this can be considered anything but a "strong statement" and that on this basis Weed 
teaches against filtering. 

Furthermore, applicant's representative has carried out a search of the 
case law and appeal decisions for the term "strong statement" and has not been able to 
locate other usage of this term or a definition thereof. As such, it is unclear exactly what 
the examiner would consider to be a strong statement as there does not appear to be a 
definition for same. Furthermore, even if this is held to not be a "strong statement", the 
fact remains that Weed does not teach, describe or suggest the desirability of filtering 
the aqueous oatstraw extract for soaking body parts and that filtering and/or extracts go 
against the teachings of Weed when taken as a whole, as discussed above. It is also 
noted that on at least two occasions (when arranging the telephone interview of October 
6, 2003 and during the interview of October 6, 2003), the undersigned requested that 
the examiner discuss this situation with a superior. Both times, this request was 
rebuffed. 

In summary, the examiner has provided no references that teach or 
suggest filtering an aqueous oatstraw extract. The examiner instead is relying on the 
Weed reference but contrary to MPEP 2141, is not considering the reference in its 
entirety and is reading the reference in hindsight. Specifically, the examiner is claiming 
that Weed does not teach against filtering and therefore must teach filtering or in the 
contrary that filtering would be obvious to one of skill in the art. As discussed above, the 
statement "oats and all" teaches against filtering and there is no statement that implies 
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that filtering may be done. Furthermore, filtering would be inconsistent with the 
teachings of Weed as a whole which is focused on the benefits of whole oatstraw. 

Thus Weed does not teach an extract: Weed teaches a suspension which 
must contain the oats. Weed does not teach a filtered oatstraw extract which is used as 
a topical lotion or as an additive: Weed teaches bath water containing oatstraw. Weed 
does not teach or suggest filtering the oatstraw solution but rather teaches that the 
oatstraw must be left in the suspension in order for benefits to be obtained. 

The examiner is maintaining an objection which is not supported by the 
cited art. Furthermore, the examiner is applying hindsight and the teachings of 
applicant's disclosure to the Weed reference and as a consequence inferring disclosure 
that is simply not present in Weed. It is further noted that the examiner has maintained 
that filtering an aqueous extract of oatstraw is obvious in view of prior art dealing with 
extracts of herbs and such but has not provided any references which specifically teach 
a filtered aqueous extract of oatstraw. 

35 use 103(a) Rejection is Contrary to MPEP 716,02 (a) and (b) 

The invention is further distinguished from the prior art by the preparation 
of the oatstraw extract in magnetically treated or magnetized water. The combination of 
oatstraw extract in magnetically treated water has surprising properties compared to 
extracts prepared in tap water or deionized water. 

As discussed in the submitted Declarations and responses, it is believed 
that the magnetic treatment of water increases the ability of the water to retain solutes, 
such as minerals or in applicant's case, compounds secreted from the oatstraw during 
the steeping process. Applicant notes that when water passes through a magnetic field, 
the hydrogen ions and dissolved minerals in the water become charged. This charge 
causes a temporary separation of these minerals and molecular water clusters resulting 
in water with increased clarity and softness, and reduced surface tension. In applicant's 
invention, this enhances the physical characteristics of the extract, such as conductivity, 
viscosity, softness and in turn facilitating ease of application, rate/depth of absorption 
and moisturization quality without leaving a film. A first benefit of this combination of 
oatstraw extract in magnetically treated water is that more of the beneficial compounds 
secreted by the oatstraw are retained in solution in the magnetically treated water. A 
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second surprising benefit is that the oatstraw extract in magnetically treated water has 
greater rate and depth of absorption compared to comparable extracts prepared in 
either tap water or deionized water. A third surprising benefit is that the oatstraw extract 
in magnetically treated water lacks the residual stickiness found in the extracts prepared 
with either tap water or deionized water, as discussed in the Declaration and in the 
previously filed affidavits. It was this discovery that enabled the inventor to realize that 
the extract could be added to other products and resulted in such products being 
produced. 

It is respectfully believed that that the difficulties encountered regarding 
the use of magnetically treated water or magnetized water as a limitation are based in 
part on the failure of the examiner to consider the properties of magnetized water or 
magnetically treated water fairly and objectively. 

In the office action dated November 26, 2002, the Examiner stated that he 
could "find no support in scientific literature that 'magnetized' water differs from 'water' 
in any way". Applicant responded by providing copies of articles on magnetization, 
including "Magnetic treatment of water: possible mechanisms and conditions for 
applications", by V. Kochmarsky, Magnetic and Electrical Separation 7: 77-107, 1996 
and Johnson et al., 1998, Journal of Clinical Periodontology 25: 316-321, showing that 
the effects of magnetization on water were documented. 

Despite this, in the office action dated June 4, 2003, the examiner stated 
that "the examiner has not been convinced that "magnetized water" and water would be 
any different for lacking of scientific evidence. The examiner fails to understand how the 
molecules of water, or their arrangement would be affected by magnet". An explanation 
of the magnetization process and its role in the instant invention similar to that above 
was provided in the response. 

In a later office action, the examiner stated that "features upon which 
applicant relies (i.e., minerals in water) are not recited in the rejected claim(s)". This 
statement was not understood, because the mineral content of the water was not being 
claimed but rather that it was the ability of the magnetically treated water to retain more 
solutes that was important. Specifically, it is believed that magnetically treating water 
increases the ability of the water to retain solutes, whether these solutes are minerals in 
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a pipe as taught by Ito or components of an aqueous oatstraw extract as taught by the 
inventor. As such, the mineral content of the water is not important as the magnetization 
of water which will increase the ability of the water to retain solutes compared to 
untreated water regardless of the mineral content of the water. It is also unclear exactly 
how the examiner came to the conclusion that the mineral content of the water was a 
feature upon which applicant was relying. 

The examiner also rejected the arguments on the basis of the 
obviousness of using magnetically treated water as "cleaner*' water. As noted above, it 
is not "cleaner" water per se that results in applicant's invention but the magnetic 
treatment which increases the ability of the water to retain components secreted by the 
oatstraw during steeping and also results in an extract having improved rate and depth 
of absorption and spreading properties as discussed previously. 

Furthermore, in the office action dated November 17, 2004, the examiner 
stated that applicant had failed to argue against the combination of the references and 
that "the citing of Ito and Patrasenko is merely to show that magnetic treatment of water 
is well-known in the art and would have been obvious to one of skill in the art to use 
such process for a cleaner water". As discussed in the subsequent response, this 
objection was not understood because the examiner appeared to be objecting to the 
fact that applicant did not analyze references which were not cited. It is also important 
to note that the examiner's opinion on the effect of magnetization on water had 
progressed from making no difference to being obvious. 

The idea that the benefits of magnetically treating water was controversial 
at best was also the initial position of Mr. Rick Green, whose affidavit was previously 
provided. As discussed in the inventor's affidavit, she expressed concern regarding the 
use of deionized water; however, she was told by the contractor (Mr. Rick Green) to 
expect "the same product results with either the deionized water or the magnetized 
water". As discussed in detail in paragraph 6 of the inventor's affidavit, that was not the 
case. Specifically, the samples prepared with deionized water were difficult to spread, 
slow to penetrate the skin and left a residual "stickiness" when applied to the skin. This 
is in contrast with the samples prepared with the magnetically treated water which was 
quick to absorb and left no residue. 
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It is again noted that deionized water is considered to be cleaner than tap 
water and that it was not the "cleanness" of the water that affected the properties of the 
extract but the magnetic treatment of the water that produced the improved extract as 
discussed in the previously provided affidavits. 

It is noted that MPEP 716.02 (b) states that "evidence of unexpected 
properties may be in the form of a direct or indirect comparison of the claimed invention 
with the closest prior art which is commensurate in scope with the claims". 

The examiner stated that the affidavits of the inventor and Rick Green 
submitted previously were not relevant because they were "directed at a distinction 
between deionized water and 'magnetized' water". 

It is held that these affidavits were not given proper consideration by the 
examiner. It is held that in accordance with MPEP 716.02 (b), the affidavits provide 
evidence of unexpected properties and that they represent at least an indirect 
comparison between applicant's invention and the cited art but more importantly are 
commensurate in scope with the claims. That is, these affidavits show the effect of 
substitution of magnetically treated water for deionized water in applicant's oatstraw 
extract. 

35 use 103(a) Rejection Contrary to MPEP 716.01(c) 

It is also noted that the MPEP 716.01 (C) states that "'some weight ought 
to be given to a persuasively supported statement of one skilled in the art on what was 
not obvious to him'". In this instance, the expert (Mr. Green) has stated that he believed 
that deionized water and magnetically treated water would produce an extract with the 
same properties and that he was wrong. It is further noted that in this instance, the 
expert has no interest in the outcome of this case. 
35 use 103(a) Rejection is contrary to MPEP 2144 

It is noted that the examiner also stated numerous times that for 
examination purposes magnetized water was considered to be equivalent with tap 
water. Applicant noted that regular tap water is not used in cosmetic or pharmaceutical 
preparations and that deionized water is used, meaning that in this instance, the use of 
deionized water in the process described in the affidavits is proper, considering the 
extract is used as a topical lotion or additive. 
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It is also noted that on one hand the examiner is taking the position that 
magnetically treated water is equivalent to tap water for the examiner's purposes but on 
the other hand that tap water is not equivalent to deionized water. It is further noted that 
as discussed above the literature contains support for differences between magnetized 
water and other types of water, for example, deionized water. It is of note that 
differences in conductivity and pH were noticed between deionized and magnetically 
treated water as discussed in Mr. Green's affidavit. The affidavits also describe the 
differences observed when applicant's invention was prepared with deionized water 
instead of magnetically treated water. 

Applicant notes that the MPEP 2144 states that "the examiner must apply 
the law consistently to each application after considering the relevant facts. If the facts 
in a prior legal decision are sufficiently similar to those in an application under 
examination, the examiner may use the rationale used by the court." In this case, the 
"prior legal decision" is the precedent at the USPTO regarding the patentability of 
magnetically treated fluids. 

As discussed above, the claims state that the water is magnetically treated 
water. Applicant notes that several references describing the benefits of magnetically 
treating water have previously been provided and also notes that there is precedent at 
the USPTO regarding the patentability of magnetically treated fluids, such as US Patent 
5,905,265 as well as devices for magnetically treating fluids, such as US Patent 
5,500,121. Other patents relating to devices and methods for magnetically treating 
water or other fluids as well as patents which describe the utility of magnetically treated 
water include US Patent 6,250,118; US Patent 5,584,994; US Patent 6,171,490; US 
Patent 5,009,791; US Patent 4,946,590; US Patent 5,296,141; US Patent 5,500,121; 
US Patent 5,837,143; US Patent 5,866,010; US Patent 4,146,479; US Patent 4,299,700 
and US Patent 4,422,933. 

Thus, there is precedent at the Patent Office for allowing claims including 
magnetically treated fluids as limitations within the claims and also for devices for 
magnetically treating fluids such as water, clearly indicating that the Patent Office has 
previously recognized that magnetically treated water has unique and different 
properties. On this basis, it is believed that the claims including magnetically treated 
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water should be approved. Furthermore, as discussed in the previously submitted 
declarations, the oatstraw extract prepared with magnetically treated water had 
improved properties compared to extracts prepared with deionized water, specifically, 
rate and depth of absorption and absence of residue to name a few. No references 
describing the desirability of preparing an aqueous extract of oatstraw or of combining 
same with magnetically treated water have been cited. 



The Invention as Claimed 

GROUP 1 - Claim 1 

As discussed above, there is no incentive to combine the cited references 
and even if combined, they do not teach applicant's invention. Specifically, no reference 
has been cited which teaches a filtered oatstraw extract prepared in magnetically 
treated water. 

Group 2 - Claim 8 

This claim is directed to one use of the lotion, for treatment of painful, 
inflamed or swollen areas. It is of note that the lotion is applied topically and does not 
require soaking in an oatstraw suspension as taught by Weed. 

Group 3 -Claim 17 

This claim is directed to the use of the oatstraw extract as an additive 
which can be added to other products. As discussed above, filtering to remove the 
oatstraw residue makes it possible to add the extract to other products which is not 
taught or suggested by Weed or the cited prior art. 

Group 4 -Claim 18 

This claim is directed to a hair or body product containing the oatstraw 
extract. As discussed above, filtering to remove the oatstraw residue makes it possible 
to add the extract to other products which is not taught or suggested by Weed or the 
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cited prior art. 

Group 5 - Claim 20 

This claim is similar in scope to claim 1 but is directed to the method of 
preparing the oatstraw extract. The same comments as re: group 1 apply. 

Group 6 - Claim 25 

This claim is directed to a method of preparing an oatstraw extract for 
treating pain, swelling or inflammation. The same comments as re: group 2 apply. 

Group 7- Claim 26 

The same comments as re: group 3 apply. 

In summary, it is believed that the rejection under 35 USC 103 should be 
reversed for the following reasons: 

1) There is no incentive to combine the cited references, as discussed 
above. Specifically, there is no indication in the combination of references of the 
desirability of preparing an aqueous oatstraw extract in magnetically treated water or 
the improved absorptive properties thereof. 

2) As discussed above, even if combined, the cited art does not lead 
to applicant's invention. 

3) The examiner's analysis of Weed is contrary to MPEP 2141 (B) 
and (C) in that the examiner is not considering the reference in its entirety and is also 
reading the reference in hindsight. 

4) No references have been cited which teach or suggest filtering of 
an aqueous oatstraw suspension. 

5) The submitted affidavits regarding the surprising properties of an 
oatstraw extract in magnetically treated water have not been given sufficient weight, 
contrary to MPEP 716.02 (b) and MPEP 716.01 (c). 

6) Contrary to MPEP 2144, the use of magnetically treated water as a 
feature of the claims has not been properly considered. 
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8. Claims Appendix 

1 . (previously presented) A topical lotion for relieving pain, swelling or 
inflammation comprising: glycerine; lavender oil; and the active ingredient consisting of 
oatstraw extract, said oatstraw extract prepared by magnetically treating a quantity of 
water; heating the magnetically treated water; steeping oatstraw in the magnetically 
treated heated water and filtering the steeped oatstraw to remove oatstraw particles. 

5. (previously presented) The topical lotion according to claim 1 wherein 
the glycerine is vegetable glycerine. 

6. (previously presented) The topical lotion according to claim 1 wherein 
the topical lotion consists essentially of: 

at least 50% oatstraw extract; 
at least 25% glycerine; and 
0.1-0.2% lavender oil, 

the sum of these three components being 100%. 

7. (previously presented) The topical lotion according to claim 1 wherein 
the topical lotion consists essentially of: 

0.1% lavender oil; 

25% vegetable glycerine; and 

q.s. to 100% filtered oatstraw extract in magnetically treated water. 

8. (previously presented) A method of treating pain, swelling, itching or 
inflammation comprising: 

providing a topical lotion the lotion consisting essentially of: 

at least 50% oatstraw extract, said oatstraw extract prepared by 

magnetically treating a quantity of water; heating the magnetically treated water; 

steeping oatstraw in the magnetically treated heated water and filtering the steeped 
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oatstraw to remove oatstraw particles; 

at least 25% glycerine; and 
0.1-0.2% lavender oil, 

the sum of these three components being 100%; and 

applying the lotion topically to inflamed, painful or swollen areas. 

9. (original) The method according to claim 8 wherein the pain, swelling, 
itching or inflammation is caused by a condition selected from one of the following: 
psoriasis; skin poisoning from plants, shingles; measles; chicken pox; boils; sun 
damage; burns; sunburns; acne; eczema; rosacea; dermatitis; insect bites; herniated 
discs; back and/or leg spasms; sore or damaged muscles, ligaments and tendons; 
bruising; headaches; and arthritis. 

17. (previously presented) An additive comprising: 
a mixture consisting essentially of: 

at least 50% oatstraw extract, said oatstraw extract prepared by 
magnetically treating a quantity of water; heating the magnetically treated water; 
steeping oatstraw in the magnetically treated heated water and filtering the steeped 
oatstraw to remove oatstraw particles; 

at least 25% glycerine; and 

0.1-0.2% lavender oil, 

the sum of these three components being 100%; and 
a suitable carrier. 

18. (previously presented) A hair or body product comprising: 
a mixture consisting essentially of: 

at least 50% oatstraw extract, said oatstraw extract prepared by 
magnetically treating a quantity of water; heating the magnetically treated water; 
steeping oatstraw in the magnetically treated heated water and filtering the steeped 
oatstraw to remove oatstraw particles; 

at least 25% glycerine; and 
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0.1-0.2% lavender oil, 

the sum of these three components being 100%; and 
a suitable carrier. 

19. (original) The body or hair product according to claim 18 selected from 
the group consisting of: body washes; shaving creams; shaving gels; shaving lotions; 
shampoos; conditioners; body lotions; moisturizing lotions; facial and wrinkle lotions; 
hand lotions; body creams; hand creams; facial creams; after-shave lotions; skin 
cleansing preparations; make-up removers; personal deodorants; suntan oil 
preparations; sunscreen preparations; sun block preparations; lip balms; aromatherapy 
products; massage gels; foot lotions; facial masques; pimple/acne preparations; facial 
and body firmers; pore size reducing preparations; styling lotions; and styling sprays. 

20. (previously presented) A process for preparing an oatstraw extract 

comprising: 

providing a quantity of oatstraw; 
magnetically treating a quantity of water; 
heating the magnetically treated water; 
placing the oatstraw in the magnetically treated heated water; 
steeping the oatstraw in the magnetically treated heated water, thereby 
producing an oatstraw mixture; and 

filtering the oatstraw mixture, thereby producing an oatstraw extract. 

22. (previously presented) The process according to claim 20 wherein the 
topical lotion consists essentially of: 

at least 50% oatstraw extract; 
at least 25% glycerine; and 
0.1-0.2% lavender oil, 

the sum of these three components being 100%. 

24. (original) The method according to claim 8 wherein the pain, swelling, 
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itching or inflammation is caused by a condition selected from one of the following: 
leprosy; cold sores; colds and flu; sinus congestion; menstrual bloating; menstrual 
cramps; foot pain; parasitic infections; varicose veins; fibromyalgia; multiple sclerosis; 
cancer treatments; internal organ injuries; and brain and nerve surgery, 

25. (previously presented) A topical lotion for relieving pain, swelling or 
inflammation comprising: 

the active ingredient consisting of oatstraw extract, said oatstraw extract 
prepared by magnetically treating a quantity of water; heating the magnetically treated 
water; steeping oatstraw in the magnetically treated heated water and filtering the 
steeped oatstraw to remove oatstraw particles, 

wherein the lotion is applied topically to the skin of an individual in need 

thereof. 

26. (previously presented) An additive comprising: 

the active ingredient consisting of oatstraw extract, said oatstraw extract 
prepared by magnetically treating a quantity of water; heating the magnetically treated 
water; steeping oatstraw in the magnetically treated heated water and filtering the 
steeped oatstraw to remove oatstraw particles, 

wherein the additive is added to another product. 

30. (previously presented) The additive according to claim 26 wherein the 
product is a cosmetic or pharmaceutical product. 

9. Evidence Appendix 

The following is a listing of the evidence referred to herein. 

U.S. Patent 4,690,818 of Puchalski, Jr. et al. issued September 1, 1987 and was 
cited in the Office Action mailed February 12, 2002. 

U.S. Patent 5,055,186 of Ito issued October 8, 1991 and was cited in the Office 
Action mailed May 5. 2004. 
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U.S. Patent 5,397,497 of Jakobson et al. issued March 14, 1995 and was cited in 
the Office Action mailed February 12, 2002. 

U.S. Patent 5,905,265 of Gubernick et al. issued May 18, 1999 and was 
discussed in the Office Action mailed November 26, 2002. 

Susun W. Weed, 'Wise Woman, Herbal healing wise", 1989, ISBN: 0-9614620- 
2-7, pp 192-205 was cited in the Office Action mailed February 12, 2002. 

Patrasenko et al. RU 2085296 1997, abstract, DWPI AN 1998-143751 was cited 
in the Office Action mailed May 5, 2004. 

The affidavit of the inventor, Lorraine Mignault, under 37 CFR 1.132 executed on 
January 11, 2005 was discussed in the Advisory Action mailed March 9, 2005. 

The declaration of the inventor, Lorraine Mignault, under 37 CFR 1.132 executed 
on October 8, 2002 was discussed in the Office Action mailed November 26, 2002. 

The declaration of Richard Green under 37 CFR 1.132 executed on October 1, 
2002 was discussed in the Office Action mailed November 26, 2002. 

"Magnetic Treatment of water: possible mechanisms and conditions for 
applications", by V. Kochmarsky, Magnetic and Electrical Separation 7: 77-107, 1996 
was submitted with and discussed in the response dated February 25, 2003. 

Johnson et a!., 1998, Jouranal of Clinical Periodontology 25: 316-321 was 
submitted with and discussed in the response dated February 25, 2003. 

The list of issued US Patents relating to magnetically treated fluids (US Patent 
6,250,118; US Patent 5,584,994; US Patent 6.171,490; US Patent 5,009.791; US 
Patent 4,946,590; US Patent 5,296,141; US Patent 5,500,121; US Patent 5,837,143; 
US Patent 5,866,010; US Patent 4,146,479; US Patent 4,299,700 and US Patent 
4,422,933) was provided in the response dated February 1 1 , 2004. 



10. Related Proceedings Appendix 



There are no related proceedings. 
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It is requested therefore that the rejection under 35 USC 103 be reversed. 

We hereby authorize you to charge the fee for filing this brief in support of 
an appeal $250 to our Deposit Account No: 01-0310. In the event that any additional 
fees are required, you are hereby authorized to charge or credit any additional fees to 
our deposit account 01-0310. 

Respectfully submitted 
LORRAINE MIGNAULT 
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Abstract. The purpose of this study was to evaluate the effects of a magnetbed 
water oral irngator on plaque, calculus and gingival health. 29 patients completed 
this double-bUnd crossover study. Each patient was brought to baseline via an 
oral prophylaxis with a plaque index =^ 1 and a gingival index <1. Subjects used 
the irrigator for a period of 3 months with the magnet and 3 months without the 
magnet After each 3 month interval, data were collecicd using the plaque index 
gingiva mdex, and accretions index. The repeated measures analysis on plaque ' 
lu^^^^^^A^^"^^ indices yielded a slatisticaUy-significant period effect for ' 

(^=0.0091), and approached significance for calculus (p= 
O.Q593). This meant that the effect of irrigation resulted in a decrease of all 
indices over tune. Therefore, the treatmeni effect on each index was evaluated 
using only the measurements obtained at the end of the first period (i e, as- 
suming a parallel design). Irrigation with magnetized water resulted in ^% less 

r?!''L^n'^J?^^ ^''^''^ ^'■^^P' i^d^ction was Statistically signifi- 
cant 0^0.02). The reduction by 27% in gingival index was not statistically sie- 
U i^^ H"^ n^duction in plaque was minimal (2.2%). A strong positive correlation 
between the plaque index and the Watt accretion index was observed The mag- 
netized water oral irrigator could be a useful adjunct in the prevention of calcu- 
lus accumulation m penodontal patients, but appears to have minimal t[I^t on 

- V^f?u^''''- '^'""'^ ^ improvement in the gingival 

mdex, but this was not a statistically significant finding. 
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Plaque is the primary ctiologic agent in 
chronic inflammatoi7 periodontal dis- 
ease, with calculus a contributing fac- 
tor l^eth with calculus have been 
shown to have a significantly higher 
rate of loss of attachment than those 
that remain calculus free (Anerud et al. 
1991). Toothbnishing is universally ac- 
cepted as a standard method (o control 
plaque and calculus forination (Bass 
1954). In recent years, oral hygiene 
standards have improved (KLornman & 
L/Je 1993). However, a need still exists 
tor techniques lo significandy decrease 
plaque and calculus formation. 
Studies have shown that oral irri- 



gators can be useful adjuncts in an oral 
physiotherapy program (Lang & Raber 
1981, Lang & Raoiscier-Grossmann 
1981. Boyd ct al 1985). However, op- 
portunities clearly exist to improve their 
effectiveness (Derdivanis ct aL (978, 
Watt et al. 1993). A double-blind study 
by Wait et ah (1993) showed that mag- 
neticaUy-trcated water flowing through 
an oral irrigator significantiy decreased 
plaque and calculus (combined) by 
45%. . 

Under normal physiologic con- 
ditiony. tlie toodi and bacterial surfaces 
carry a net negative charge. The me- 
diation of attachment for plaque and 



calculus (Mandel 1963) involves the in- 
tcraaion of bacteria which arc nega- 
tively charged (R6Ua 1977), and amphi- 
pacic substances which can change the 
charge of the tooth resulting in bac- 
terial attachment (Krassc 1977). These 
interactions, which are normal occur- 
rences, allow for the Tnincrali^ation of 
plaque on tootfi surfaces. In theory, a 
magnetized water oral irrigator inhibits 
the bonding process by which bacteria 
colonize and by which plaque attaches 
to teeth. This inhibition is based on the 
principle of rnagnetohydrodynamics. 
Magnelohydrodynamics prevents nat- 
urally-occurring, mineral deposits in 



121003 



Magneiized water oral irrigator 317 



Qtmp Ai NomnQgnetlxed 



Qroiip A: 
Oronpfi: 



.14 p4ya 



3 



MionthG 



6 1/2 
MoiLifaa 



0 Deore 

fVa 7 E;cpcrimenxaJ design. Beginning at baseline, eingival md«, plaque indc^ accrenon?; 
mdex 'and modified aocrcUons index recorded at 3 monihs and 6.5 months. Al 3 month-s 
a prophylaxis was performed, .followed by a 14-day "^h out" pcnod. 



fluids from changing from a liquid to a 
solid sure (Grutsch & McClintock 
J 984. Hibben 1973). This occurs by in- 
terruption of the normal process of 
ionization (electrovalcnl bonding of 
ions), and therefore prevent the forina- 
tion of deposits which would otherwise 
adhere to a host surface. By applying 
this principle lo an oral irrigator, the 
bonding process by which bacteria 
colonizes, and by which plaque and cal- 
culus adheres and accumulates on teeth 
is inhibited. 

The purpose of this study was to 
evaluate tlie effects of a magnetized 
water oral irrigator (*Hydro Floss®) on 
gingival inflammatiori, plaque and cal- 
culus formation- 
Material and Methods 

32 patients who presented with supra- 
gingtval calculus volunteered for this 
smdy at the Medical University of 
Soudi Carolina. Patients met the fol- 
lowing criteria to participate. 

(!) No systemic conditions contrain- 
dicating dental treatment, 

(2) No systemic antibiotics during 
the previous 6 months. 

(3) Visible supragingival plaque and 
calculus pi-esent on Ihe buccal and/or 
lingual of the lower 6 anterior teeth 
(Komman Sl Loe 1993). 

(4) Proven calculus producers by 
documented history. 

All patients voluntarily signed aji in- 
formed consent document approved by 
the Institutional Review Board for Hu- 
man Research of the Medical Univer- 
sity of South Carolina. 

All patients were brought to baseline 
through supragingival and subgingival 
scaling and rubber cup polishing, by the 
principal investigator (KEJ). They be- 
gan the study (Fig. 1) 2 weeks after the 



subgingival seating of the lower anterior 
teeth, with a LCe & Sikess (1 963) gingi- 
val index of ^1, and a Turcsky plaque 
index (1970) of ^l- The patieni*s gingi- 
val condition was scored with the Loe 
and Sihicss (1963) gingival index on the 
facial, lingual, mesial and distal aspects 
of the mandibular anterior teeth. Ana- 
tomical line angles delineated the 4 
areas. The areas bct>veen the mcsio-fa- 
cial and disto-facial I'mc angles, and the 
mcsio-lingual to disto-lingual line 
angles were considered the facial and 
lingual surfaces, respectively. The areas 
between the mesio-facial and mesio-Iin- 
gual line angles and dtic disto-facial and 
disto-lingual hne angks were con- 
sidered the mesial and distal surfaces, 
respectively. 

Plaque was disclosed with red dis- 
closing solution (Rfid-Cotc^ FDC #3) 
and the Turesky-Giltnore-Glickman 
Modification (1970) of the Quigley- 
Hein plaque index was used A score of 
0 to 5 was assigned to each facial and 
Ungual surface of the lower anterior 
teeth. This tooth system was used to 
replicate the system used in the original 
report by "^it et al. (1993) on the ef- 
fects of a magnetized water oral irri- 
gator. Though the data was colleaed 
blindly by the prindpal investigator 
(KEJ), all investigators were initially 
calibrated lo improve reproducibility 
and lo reduce inter and intra examiner 
differences. 

Irrigation units (HydroFloss*) were 
supplied and coded by the manufac- 
turer. Sixteen units had their magnetic 
devices removed by the manufacturer 
during the first phase of the study. In 
an effort to standardize the water flow 
of the irrigators, all the low and high 
sellings were disabled by the manufac- 
turer, so that all of the participants were 
using the medium flow setting. To en- 



sure a double blind clinical uial, neither 
Ihc examiner nor Ihe patient knew 
which units had the ma^ciic devices in 
thetn. The units were given to Uie pa- 
tients with the following instructions, 

(1) Inigate 2X .a day per the manu- 
facturer's instniciioas; *'Hold the jet tip 
at a right angle, directing the flow of 
water to the center of the tooth at the 
gum hnc for approximately five seconds 
on the front side of each tooth and 5 s 
on the back side of each tooth. As you 
go from tooth to itooth, direct the flow 
of the water between your teeth long 
enough to remove debris. For best re- 
sults, this procedure should be followed 
2X daily, once each morning and once 
each evening." 

(2) Use the urut specifically on the 
lower 6 anterior tcclh. 

(3) Oral hygiene procedures of the 
lower 6 anterior tcclh will be restricted 
to manual tooth bnishmg and the oral 
irrigator. 

Mo instructions were given on brush- 
mg technique or length of brushing. 
However, the subjects were instructed 
not to use floss, interdental brushes or 
moulhrinses in the study areas during 
the study periods. 

After 3 months of oral irrigator use, 
the indices were recorded again. The ac- 
cretions index (Watt et aL 1993) evalu- 
ated: (1) the height of the accretions 
from the gingival margin up to 3 mm 
to the coronal portion of the tooth; (2) 
the thickness of, the accretions on the 
tooth surface, A periodontal probe was 
used to measure ;the thickness of the ac- 
cretions following the design recom- 
mendations of Dctsch (1980) to obtain 
measurements accurate to 0.1 imtL The 
design of this probe utilizes a 0.021 inch 
orthodontic wire attached to a Bolcy 
Gaugc"^. The orthodontic wire b housed 
within a 16 gauge stainless steel catheter 
with a 1.2 mm internal diameter. 

The >Witt accretions index was util- 
ized (Fig. 2): I 

(1) Measurements were taken on the 
6 surfaces of each anterior tooth (DF, 
F, MR ML, L, and DL). Tlie surfaces 
were delineated by Ime angles. 

(2) Each of the 6 tooth surfaces were 
further, divided into 3 sections via an 
Hpical-incisal delineation. Therefore 18 
sections (9 on tiie facial and 9 on the 
lingual) were assessed for thickness of 
accretions. Fig. 2 is the chart for re- 
cording one surface. All 18 sections 



* MydroRoss Incorporated, Birmingham, 
Alabama 35244, USA, 



' John O, Butler Company, Chicago, Illinois 
60630, USA. 



T Ha-Friedy. Chi<ago, 111, 60618, USA. 
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#27 #26 #25 #24 #23 #22 




C"J^ □ □ □ □ □ □ 

Fig. 2. Accretions chardng record, a. Each surface (facial and linfiual) was divided into 9 
sections, b. The thickness of accretioiis in 'each section was measured using Ihc following 
scorinr- "0"=0.0 mm, "r^>0.0 to <0.5 mm, '*2^=^0,5 to <L0 nun, *'3"=;&1.0 mm. c. 
The Sum of all the socres in part B, 



were summed, and thus no data is rc- 
poned by section, 

(3) For each of the 18 sections, a 
thickness measurement was recorded 
using the foUowing scoring: "0*' (no vis- 
ibJc deposil)=0.0 mm, "l''=>0.0 to 
<0_5 mm, "2*'=^0.5 to <L0 mm, and 
"3"-5.1.0mm. 

After this index (measuring plaque 
and calculus) was scored, a rubber cup 
polishing was performed to score calcu* 
lus only (referred lo as the modified 
\^^ti accretion index). Both the Watt 
accretions index and the modified Wan 
accretion index were scored ai the 3 
month and 6.5 months evaluations. 

Gixigival, plaque and accretions indi- 
ces were assessed by the principal investi- 
gator (KEJ). After the Isi 3 moaths of 
use and assessmentcompletions. a cross- 
over was iniiiated to have the patients 
serve as their own controls. The units 
were returned lo the manufacturer to re- 
move the magnetic device from those 
units that had them in place, and to re- 
place the magnetic devices in those that 
had them removed. All patients were 
again brought back to base-line. The 
units now with the new modifications 
were re-issued to the patients, with in- 
structions on their use for another three 
months. Patients were re-examined after 
the 2nd 3-month period, and the same 
clinicaJ data collected and assessed by 
the principal investigator (Fig. 1), 

If a unit malfunctioned, the manu- 
facturer was given the code of the unit 
and the investigator was told which of 
the remaining units could be issued to 
the patient in order to ensure lhat the 
same type of unit was being used for 
that clinical period. 

Statistical anaJyaia 

For each participant, his/her gingival 
and plaque indices were derived by av- 



eraging the respective scores form the 
surfaces of the 6 lower anterior teeih 
(#22 through #27). The plaque index 
used in the analysis was calculated by 
averaging the scores from the facial and 
hngual surfaces of the 6 teeth. The gin- 
gival index was derived by taking the 
average of the scores from distal facial, 
facial, mesial facial, mesial lingual, and 
distal lingual surfaces from the 6 teeth. 
The accretion index was based on the 
nine scores from the subdivided facial 
surface of the 6 teeth. 

Thit resulting indices were approxi- 
mately normally distributed. Conse- 
quently, standard univariate parametric 
tests, such as the two-sample Mcst to 
compare the mean indices between 
the magnetized and non-magnetized 
groups, and the paired r-tests to evalu- 
ate the differences between facial and 
lingual or proximal and non-proximal 
surfaces, were utilized. Analysis of co- 
variance method was used to compare 
the differences in the mean indices be- 
tween magnetized and non-magnctized 
groups adjusting for age and sex. The 
Pearson correlation coefficients were 
calculated to evaluate the degree of as- 
sociation between the plaque and ac- 
cretion indices. 



Results 

Of the 32 patients who enrolled in this 
study, 29 completed both periods of the 
double blind, two-period crossover clin- 
ical trial. One patient volimtarily left 
after the first visit, one moved to an- 
other country, and one was hospitalized 
for an unrelated ailment During the 
study, 4 units had to be reissued by the 
manufacturer. Two were accidentally 
dropped by patients and two lost/delay- 
ed in the mail during the crossover 
periods. 

Since all' the patients' teeth were 
cleaned prior to each of the 2 periods 
such that the average scores of their 
plaque, gingival and calculus indices 
\vere zero, no clinical carryover effect is 
assumed. The repeated measiures analy- 
sis on plaque, gingival and calculus in- 
dices yielded a statistically significant 
period effea for PlI (^7=0.0343), Gl 
(i?=0.0091), and approached signifi- 
cance for calculus (^-0.0593). This 
meanl that an overall reduction in the 
indices occurring over the 2 trial 
periods was not necessarily due to the 
treatment (magnetized) but possibly to 
the fact that water oral irrigation was 
used, or a placebo effect due to partici- 
pation in a study itself. Therefore, the 
treatment effect on each of the indices 
(unadjusted |and adjusted for age and 
sex) was evaluated using only the meas- 
ures taken at examination 3 at the end 
of the first period, hence assuming a 
parallel design. The results of the analy- 
ses arc given in Table 1. 

The treatment with the magnetized 
water yielded a significantly lower cal- 
culus index ' (64%) during the first 
period, even after adjusting for age and 
sex. Gingival inflammation was reduced 
by 27.5%, which was not statistically 
significanL There was no significant re- 
duction in plaque index (2.2%), Fosl- 



Table J. Indices at 3 months 



fndcx 


Group* 


Mean 


SE 


p (unadj.) 




Plaque (Turcfilcy) 


A 


I.SO 


0.22 


i' 0.8B65 


0.9128 




B 


1.76 


0.22 


1 




Gingival (Loc A. Silnesa) 


A 


0.80 


0.09 


,1 

0,1130 


0.0655 




B 


0.58 


O.IO 






Calculus (modified VVkit's) 


A 


0.42 


0.09 


^ 0.0087 


0.0172 




6 


0.15 


0.03 







* Croup A (n-lQ used non-magnetized uratcr from baseline to- 3 months And group B (/t= 

13) used magnetized water. 
^ Adjusting for age and sex.- 
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Tabk 2. The Pearson correlation coefficient 
betweeD the Turesky pjaque index and the 
Watt acccetzon (plaque and calculus) index 



Surface 


Period I 


Ptriod 2 


facial 


■0.66 


*0.S5 


lingoal 


•0-69 


♦0,69 



•'/i<0.0001. 



analysis power calculations show thai 
the f-tests which yielded the non-sig- 
nificani results had power of 95% lo de- 
tect a 45% difference in the plaque 
index and a power of 97% to detect a 
45% difference in the gingival index, be- 
tween the treated and placebo groups. 

The Pearson correlation coefficients 
between the Turesky plaque index and 
Wiu accretion (plaque & calculus) 
Index are listed in Table 2 by surface 
(facial and lingual) and by ircatmeal 
period. These coefficienis were signifi- 
cantly different from zzio O7<0.000l). 
Therefore, the Watt accretion index 
showed a strong positive association 
with the Turesky's plaque index. 

Table 3 provides the results from 
the analyses of the Turesky plaque 
index comparing the facial and lingual 
surfaces. Regardless of treatment or 
period, hngual surfaces had stalls tically 
significantly higher plaque indices than 
facial surfaces. Difference in plaque 
index was affected more by period, 
rather than trcatmenl. 

Table 4 compares the results for gin- 
gival index between interproximal and 
nonproximal surfaces. The inierproxi- 



itial surfaces had higher gingival indices 
than the non-proximal surfaces. The 
diflcrence in gingival index between in- 
terproximal and nonproximal surfaces 
was statistically significant regardless of 
treatment or period. 

Discussion 

The use of a magnetized water oral irri- 
gator showed 64% Jess calculus forma- 
tion in the test group than the control 
group, which was a statistically signifi- 
cant finding, Althou^ the gmgival 
index was 27% lower with the group 
using the magnetized water, this was 
not statistically significant. There was 
not a statistically significant difference 
for plaque index (PJI 2.2%). Our find- 
ings are consistent with studies that 
examined supragingival irrigation. Nu- 
merous authors have found that gingi- 
val inflammation either persisted or de- 
veloped with supraginigival irrigation 
(Lang & Rabcr 1981, Lang & Ramse- 
icr-Grossmano 198l,Hugoson 1978, 
Lobene et al. 1972, Southard et al. 
1987). Similarly, no difference in plaque 
accumulation between the control and 
treated groups with supragingival irri* 
gation was noted by Eterdivams et al. 
(1978). Based on the theory of hydro- 
magnetics it is not a surprising finding 
that the irrigator had minimal effect on 
plaque accumulation, but a statistically 
significant effect on calculus formation. 
Calculus is mineralized plaque that 
forms by the bathing of the plaque in 
a supersaturated solution of Ca++ and 
PO^-saliva. The magnetized .water irri- 



Tablc 3. Turesky plaque index: mean difference bet>^en faci al and linguat surfaces 
Group 



A 
A 
B 
8 



Ptriod 


Mean 


SE 


1 (non-mB^eu2ed) 


-0.33 


0.32 


2 (niHgnciized) 


-0.52 


0,16 


1 (magneiiicd) 


-0.05 


0.29 


2 (non-magncti;%d) 


-0.52 


0.22 



0.3128 
0.0057 
0.8(515 
0.0331 



* Nn^'f "^^^ ''"^^ '^'^ significance of the difference between facial and 

lingual plaque index. 



Table 4. Gingival index (Gl): mean difJerei 
faces 



ince between non-proximal and iiuerproxinial sur- 



Grdup 



A 
A 
R 

h 



Pfcriod 


Mean 


SE 


1 (non-ma gnetiiDed) 


-0.09 


0.04 


2 (magneiized) 


-0.07 


0.03 


1 (ma^ctized) 


-0-1 1 


0.05 


2 (non-magnerized) 


-0.09 


0.03 



0.0390*' 
0.0560 
0.0398** 
0.0124** 



* Cl"?"^ '"'^^ ^^'^ significance of ihe difference bcrwe^n inter proximal 

and nonproximal gingival index. ocn mwrproKimai 

statistically significant i3<0.05. 
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gator simply prevents or inhibits the 
process of this mineralization from oc- 
cturing. Therefore, it appears that 
plaque contmucs to be produced at its 
normal rate in ^thc individual patient, 
but the mineralisation process is inter- 
ruptcdL This ptindple of hydromag' 
netics, first described by Faraday in 
1832, has been used successfully in in- 
dustry for years to reduce hmc and 
scale deposits .adherence to pipes 
(Grutsch & McCliniock 1984). 

Criticisms of the study by Watt et aL 
(1993) included the fact that the investi- 
gators did not: (I) attempt to standard- 
ize the water flow through the irrigator, 
(2) demonstrate that their experimental 
and control groups were matched io de- 
posit forming capabilities, (3) separate 
plaque from calculus in their assess* 
menls- Furthermore, an assessment of 
clinical effectiveness was not a part of 
their experimental design, nor were the 
indices used standard in the literature 
for obtaining these measurements. The 
original design of our study attempted 
to address these concerns by having pa- 
tients serve as their own controls via a 
crossover design, , collecting data witl^ 
traditional periodontal indices, and in- 
corporating the Wa.tt accretions index. 
The TUresky-Gilmore-Glickman modi- 
fication (1970) of the Quiglcy-Heto 
plaque index usedm this study has been 
used in many clinical trials documented 
in the literature, and was selected due 
to its capability of measuring plaque 
over the entire tooth surface. The Watt 
accretion index in spite of the criticism 
of it not being a traditional periodontal 
index, showed a strong positive associ- 
ation with the Turesky plaque index. 
This was probably due to the fact that 
both indices assess plaque starting ai 
the gingival mar^n, progressing cor- 
onally on the tooth surface. 

For each participant, gingival, plaque 
and accretion indices for the entire 
mouth were deteirmined by averaging the 
respective scores from the surfaces meas- 
ured on the 6 teeth. The plaque index 
analyzed was eaJcuiated from taking the 
average scores from the facial aud lin- 
gual surfaces of the lower anterior teeth 
(#22-27) of each participant. Similarly, 
the gingival index for each participant 
was derived from averaging the scores 
from distal facial 0F), facial (F), mesial 
facial (MF), mesial lingual (ML), lingual 
(L), and distal lingual (DL) surfaces of 
the lower anterior 'iceth (#22-27). The 
accretion index was: based on 18 scores 
from the subdhridcd facial and lingual 
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surfaces of ihese teeth (Fig. 2) The ro 
s\jltitig indices wert mostly normally dis- 
tributed. Consequcatly, parametric 
tests, such as the two-sample Mest to 
compaic the mean indices between the 
magnetized and non-magQetized 
groups^ t.nd paired r-tcst lo evaluate dif- 
ferences between facial and lingual or 
proximal at)d non-proximai surfaces, 
were applied. ANOVA was used to com- 
pare the differences in the mean indices 
between the two groups adjusdng for age 
and sex. Furthermore, Ihe Pearson cor- 
relation coef&cient used was an appro- 
priate measure of association between 
the TUresky plaque index and Watt ac- 
cretion index, given that Ihey were inter- 
val-scaled variables. Due to the period 
effect observed, and the assumption of a 
parallel design, however, the criticism re- 
garding the matching of calculus forma- 
rion of the subjects rcmait^ed a problem 
in our study 

Unlike the previous study by Walt ei 
at (1993), in which 13% of ihe patients 
dropped out due to units malfunc- 
tioning, none of the units malfunction- 
ed in our study. None of the study par- 
ticipants dropped out due to the study. 
One participant exited inuncdiaiely 
after the initial appointment, anticipat- 
ing time constraints, one moved to an- 
other country, and the other was hospi- 
talized for an unrelated problem. 

It was interesting to note thai the 
older participanU stated thai they liked 
the units and actually missed them dur- 
ing the 14-day washout period, whereas 
the younger subjects were not as cn^ 
thusiastic. 40% of the younger subjects 
stated that they did not like the noise 
level of the imiis. 

The principal investigator (KEJ) fell 
that the calculus was somewhat softer 
after using the irrigator. While this may 
noi be a direct result of the hydromag- 
netic effect, it is a possibiliiy. It would 
be interesting to examine the use of ihis 
* irrigator with an antimicrobial rinse 
such as chlorhcxidinc which is known 
to produce an increase in calculm for- 
mation (Mandel 1988), 10 determine 
if this Increase could be prevcnicd. 
Lang & Rliber (1981) documented the 
use of chlorhcxidine in an irrigator to 
be more effective for the application of 
chlorhcxidine than rinsing. 

Water irrigation has been shown lo 
reduce gingivitis as well as rinsing wirh 
an antimicrobial agent, but not disclos- 
able plaque (Boyd et al. 19^5, Lang 
& Raber 1981, Lanfi & Ramseier- 

nrAccmann 19SK 'plint Cl al. 1988). 



Supragingival iffigation when com- 
bined with tooOi brushing, as in our 
study, may be of particular benefit for 
patients who do not or cannot perform 
adequate interproximal oral hygiene 
(Lang & Raber 1981, Lang & Ramse* 
ier-Grossmann 19S1, Hugoson 1976. 
Aziz-Gandour & Newman 1986, Gupta 
et aL 1973, Phelps-Sandall & Oxford 
1983, Attarzadeh 1981). However, in 
our study a statistically significant re- 
duction in gingival index was found in 
relation to the nonproiumal surfaces as 
compared to the interproximal surfaces 
regardless of treatment or period (Table 
4), Of furtherrcsearch interest would be 
evaluating the magnetized oral irri- 
gator's effect on interproximal hygiene, 
to determine ii" this unit can in fact re- 
place the need for flossing. 

As demonstrated by our results, oral 
irrigation v^iih a magnetized oral irri- 
gator appears to have a beneficial effect 
in the periodontal management of pa- 
tients in supportive periodontal therapy 
by significantly reducing calculus ac^ 
cumulation. (Mandel & Gaflar 1986, 
Addy & KLoltai 1994). 
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Zusammanfassung 

Die Wirksamkeil eines magnet Isiert en, filr die 
Mundhdhk vorgcxehenen Wasserirrigators 
(Hydro Floss^) ^nf den Plaque, den Zahn- 
srein imd die Gcsundlmt der Gingiva 
Mix dcr vorliegeoden Scudie wurde beabsich- 
ligt, die Wirkung eines, ftir die MundliOhlc 
vorgesehenen, magnetisierien Wasiicrirriga- 
lors auf Plaque, Zahnsiein und GcKundheil 
der Gingiva auiizuv^rwn. 29 Paiicnten nah- 
men an diescm doppelblindea Cbcrkrcuzver- 
such vom Anfang bis zum Ende tcil. Mitifiln 
P^op^ylaxebchilEldUln§l dcr Mundhohle wu^ 
de fCr jcdca Paiienteu die EingangssiluatLon 
dcr Studic durch Errcichcn cincs Plaqueindci 
von ^\ gtfichafTen, Die Vcrsuchspersoncn 
bcnutzicn dea Irrigacor 3 Mooaie lang mit 
dcra Magneien und 3 Monate ohne ihn. 
Nach jedern der 3 Monaic langco Iniervallc 
wurdcn die Plaque Index-, Gingi^'aliadex- 
und Aniagenrngs-IadCKdaten (AccieiLOns In- 
dex), zusammengesTcllt. Die wiederholte 
Analyse tier Messongcn der Plaqucindizcs, 
der ffingivalen- uad ZahT^sicinindiies zcigrc 



fur den Pn einen siatistifich abgesichcrtcn 
(p=a0.0343) Periodencffckt, lur den Ol tob 
p=aiO,0091. Fur Zahnstcinanlagerungcn na.- 
henc sich dieser Effckt cinca: Sigmfikanz 0= 
0.0593). Das bedeutctc, dafi der Irrigationfi- 
effelci im l-aufe der Studic dca Rackgang al- 
ler Indizcs cTTCichce- Darum wurde der Be- 
handluogscfFckt fur jeden Index niir far die 
am Ende dcr crsien Pferiodc crhaltenen Mcs- 
sungen evaluicrt (dJt es wurde eine Parallc- 
lanlage angcnommcn). Ini Vcrgleich zu dcr 
KontroUgruppc vcnineene die Irrigaiions- 
bctiandlung nut ma^ciisiencm Wasser die 
Zahnsteiudnlagcrune ™ ^"Z"- Reduk- 
cion warsiaiistisch abgesichen (p=^0.02). Der 
ROckgang dcs Gingivalindcx um 27^/0 war 
statistisch oichi signifikant- Die Plaquere- 
dukrion war mioiDxal (2.2%). Zwischcn dem 
Plaqucindcx and dcm AnlageruQgs-Index 
wurde stark positive Korrelalion beobachtel. 
Der for die MundhChlc vorgesehenc hriga- 
Lor mix iDagncUsiericm Wasscr kOnntc als 
eine brauchbarcB Adjuvans Vorbeugung 
von Zahnstcinanlagerung bei parodontal er- 
kranktea Paticntcn gelten. Seine Wirkung 
auf die Redukrion dcs Plaque scheint aller- 
dings nur minimal zu sein. Die Ergebaissc 
licOcn eine. jcdoch staiistisch nichi abgesi- 
cbcrLe, klinischc Vcrbcsiserung des GingWa- 
lindcx crkenaen. 



Resume 

EfficuciU d'un irriagareur buccal d eau ww- 
gnhiske (Hydroflosi^) sur k plaque dcrttai- 
re, le tarire 61 la sante gin^ivak ^ 
29 paticuts oat parcidpc ^ cetcc etude crois^ 
en double aveuglc/ Chuque patient a ct6 ren- 
du parodontalemcnt saia via une prophylaxie 
buccalc; indicc de.plaquc et indicc gingi- 
val =£1. Lcs sujctsl out cQsuitc utilise I'irriga- 
tcur durant 3 moifi soil avcc raimant soit 
sans- Apris chaque iniervallc de 3 naois Ics 
doon^es ont etc prises en uiilisani I'lndice dc 
plaque, rindicc gingival ei Tindicc d^accumU' 
laiion. Uanalysc dcs mesures rcpctees sur la 
plaque dcntaif e* la gencivc et le wrtre a mis 
cn evidence un effct significatif pour Tindicc 
dc plaque (p=O.OW) ct pour Tiodicc gingi- 
val (p=0.009l), ei qui approchail la signifi- 
cation pour le liirLre (p==0.0593). Ukrigaiion 
cnimiaait done linc diminuuon dc toui les 
indices. Cest poviniuoi I'^&caciic du traite- 
mcnt sur chaqvic indice a cti ivaluec cn utili- 
sant sculeraent Ics rncsure:^ obtenucs a la fin 
dc la premiere p^riodc c'csl-a^ire COnUDC s'il 
y avail,un modclc parallclc. Uirrigation avcc 
Vcau magnetise cngendri unc diminution 
dc 64% du rarirc tomparS au groupc conlrfi- 
le. La n^duccion iiait significative 
La f^ducrion dc 27% de rindicc gingival 
n'Atah pas significative. La reduction de la 
plaque dcntaire ctait minimc (2.2%). Une re- 
lation positive irriporlanie entrc Tindicc de 
pluque et r indicc. d'acuumulation a. etc obser- 
vce. L'irrigatcur buccal 4 cau magnfiiLsee 
poorrait ctrc utile dans la prevention de Tac- 
cumulation de lartre cliez Ics paticnti soigncs 
poor parodontiijc biea qu'il nc scmble avoir 



aucun cffct sur la pkque dentaire ct peu 
sor la 9antc gmgivolc 
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Abstract : In tbis paper, fundamental properties and parameters of water 
molecules, fine "stmctnre" of water, hydration of ions and nature of the 
hydro^n bond are reviewed. A model is outlined of possible mechanismfi of 
the effect of relatively weak magnetic fields on the statistically mean 
number of hydrogen bonds between water molecules, as a result of 
forbidden triplet— singlet transitions in the Zeeman electron— proton 
multiplets of the water molecule and its near surroundings. The enect of 
the influence of the magiietic £eld on the ion-colloidal subsystems of 
aqueous environment are analysed. It is shown that the energy of magnetic 
dipole interaction of colloidal partides of the magnetite type is sufficient for 
their flocculation and concentration in areas of high gradient of the 
magnetic field^ and for their stabihty against hydrodynamic disruption of 
the floes, possible centres of crystallisation of CaCOa. On the basis of the 
proposed calculations, and also based on data presented by other 
autnors,particulady £ron^ ex— Soviet Union, conditions and regimes of 
anti-scale magnetic treatment of water are reviewed. 



BRIEF CHARACTERISTICS OF WATER MOLECULES 

A firee water molecule H2O is a three-nuclei formation. Two electrons IS* are 
localised near oxygen, the othef eight 28^^ move along the lengthened elliptical 
orbitals. The axes of two orbitals coindde in bonds O-H and axes of the two other 
undivided dectron pairs lie in a plane which is perpendicular to H-0— H and 
passing through the oxygen nucleus. 



77 



78 



V. KQCHMARSKY 



Electrostatic model of water molecules can be represented as a regular tetrahedron, 
in two vortices of which the mass centres of positive charges qi, qa axe situated, 
which are bound to protons, and in tow other vortices there are centres of mass of 
negative charges ei, e2» which are bound to undivided electron pairs. There is an 
oxygen atom with charge +Qo s^t the centre of the tetrahedron. 



Table I The main parameters of water molecules 



Parameter 


Value 


Length of O-H bond 


r = 0.96x10" m 


Angle H-O-H 


a=104.523<» 


Dipole moment 


d= 1.84±0.02D (6.13xlO-^°Cm) 


Volume magnetic susceptibility (SI) 


X« = 2.46x10-* 




X,y = 0.77xl0-« 




X= = 1.42x10^ 


Polarisability 


P = 1.48xl0-3*>m^ 


lonisation potential 


I„ = 20.11x10-" J (12.56 eV) 


Force constant in direction of O-H 


k= 8.256x1 tfN/m 


Energy of water formation, 0 K 


- 918.333 kJ/mol (9.511 eV) 


Energy of O-H bond, 0 K 


- 459.205 kJ/mol (4.40 eV) 


^eigy of dissociation H-OH, 0 K 


- 493.205 kJ/mol (5.11 eV) 


The lowest energy of vibration 


0.198 eV 


The lowest energy of rotation 


0.005 eV 


Thramal energy kT, at T=293 K 


2,52x10'^ eV 


Magnetic moment of proton 


= 1.41 1x10-^* A m^ 


Magnetic moment of electron 


= 9.285x10-24 A m^ 


Magnetic induction created by 
proton at a distance of 1 0"'** m 


1.4xl0-^< Bp < 2.8x10-' T 


Magnetic induction created by ^ 
electron uncompensated spin 
moment at a distance of 1 0"'** m 


0.93 < Be < 1.86 T 
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The main parameters, of water molecules are shown in Table I [l]. The 
spectroscopic characteristics are depicted in Fig. 1 [2]. Every vibration changes the 
dipole moment and consequoitly it is active in the IR spectrum. The valency 
vibration 0—H (weak shoulder) at 25° corresponds to the band 3615 cm~^ in the IR 
spectrum, and 3610 cm"^ in the combination scattering spectrum at 19°G. 



Cm) 






Fig. 1 Normal vibrations of free water molecule (Hj^^O). 
!/( = 3657 cm-\ =^ 1596 cm'^ uz = 3756 cm"*. 



LIQUID WATER AND ITS CHARACTERISTICS 

Pure liquid water is a mixture of isotopes Ha^^Oi H2^^0, Hj^^O and HDO. 
According to this, the content of components in natural water is within the limits 
of 99.73, 0.20, 0.04 and 0.03% [1]. 

Distance between the molecules of liquid water, under normal conditions, which 
was determined on the basis of X— ray data is taken to be 2.76»*10"" m. At this 
distance, the water molecules interact with one another forming hydrogen bond 
H...H-0— H arising as a result of the interaction betwe^ a proton of one of the 
molecules and an undivided electron pair of the other molecule. Each molecule can 
form maximum four such bonds which is proved by X— ray data [1]. 



It was found that in the temperature interval from 1.5 to 90°C, the number of 
dose neighbours is g = 4.4. Water is thus a liquid with a pronounced short-range 
order arising owing to the hydrogen bonds. 
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noncept of "Water Stnicture" 

men using the concept of "water atructnre" [1], its meaning must be defined. In 
view of the fact that we mean a liquid where the mass centres of molecules can 
produce not only vibrations but also movements at distances exceeding the 
diameter of a molecule Dm, the relative position and orientation of water molecules 
continuously changes. That is why the term "water structure" means the relative 
position of the water molecules averaged over the obsdvation period Lr of the 
configuration of the water molecule. By "observation" we also mean an act of .a 
chemical conversion in water, or the effect of an external field on water. 

It is possible to highlight several charactetistic times: 

-time of vibrations of the centre of mass of the mdecnles, Ty = 10"" s 

—time of the rotational movement Tt = 10"^^ s 

-time of translation of the centres of mass over distances exceeding Dm, 
Tt = 10'^^ fi. 

According to this, the molecule configuration in water obtained from averaging 
over the period of time Ar < Tv is called' /-(ice) structure, or moment^ 
structure. The result of averaging over a period tv < < n ^ called the V 
(vibration) structure. A configuration obtained by averaging over a period Ar > n 
is called the D (diffusion) structure. 

X-ray and neutron— spectrograpMc experiments provide information about the 
jD-Btructure. The same D-structure determines the equilibrium and 
quasi-equilibrium water properties. At the same time, the ion reactions with the 
conversion time Ar < 10'" s are determined by the Vand / structures. 

Information about the F-structure can be obtained also firom a study of infra-red 
and Raman spectra, or of non-elastic scattering of slow neutrons. Thus, if changes 
of water have a characteristic time Ar > 10 '^s, then only changes of the 
i>-structure are meant, which can be determined with the help of corresponding 
experimental equijpment. 
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To explain X-^ay data, different y-structure models are proposed. 

1. Nemethy and Scheraga model [3], or the mixed modd: a momentary 
configuration of water at the present moment is a mixture of some 
number of dusters of water molecules, with completely closed 
H-bonds and free molecules which are not connected by hydrogen 
bonds. 

' 2. Samoylov's vacuum modd [4], which a spedal case of the mixed 
modeL It is assumed that in the molecule network with H-bonds, a 
vacuum is formed which is occupied by free water molecules. 

3. Pople's modd of distorted hydrogen bonds [5]. It is assumed that all 
molecules are comiected with each other by a flexible network of 
H-bonds. The dependence of the bond energy on the angle of 
deviation of the hydrogen bond is given by the relation: 

AU = K^l — cosy?) 

where K is the constant of proportionality. It was found by Pople, 
from X-ray data, that 

K = 3.78x10-20 j/rad^ 

4. A modd of occasional network [6] proposed by Bemal, Every 
molecule forms four bonds produdng thus a non-^Bgular network of 
ring structures. Rings can have 4, 6, 6 or 7 or more molecules. 

Both modds no. 3 and 4 are similar since they consider not broken but distorted 
H-bonds. The modds describe wdl the X-ray data, heat c^padty and water heat 
energy, large dielectric constant and rnobillty of protons, as wdl as energy of 
vaporisation. 

There are data, however, that are difficult to explain within the framework of 
these modds. This is a small spread of didectric rdaxation time which can be 
naturally described by mixed models. 
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CHARACTEBISTICS OF THE HYDROGEN BOND 

The energy of the hydrogen bond in liquid medium is fonnd as the difference 

AEhb = E(0-H)-E(0-H....O) 

where E(0— H) is the energy of the OH group in water, without the H— bond, while 
E(0-H..,0) is the energy of the OH group with the H— bond. 

It is clear that the energy of the H-bond found in this way depends on the 
pressure, temperature and momentary environment of the water jnolecule, and 
assumes a range of values [1]: 

1.3 < AEhb < 4.5 kcal/mol bonds 



or 



5.64k10 -2 < AE < 1.95x10"^ eV 
(T = 293 K, kT = 2.62K10-* eV) 

Different components contribute to the ener^ of the hydrogen bond. As a rule [7^ 
8], the main four components of energy are considered: 

1. . Electrostatic interaction of one of the undivided electron pairs with 
one of the protons of the neighbouring molecules. This contribution 
is considered to be large, about 7 kcal/mol bonds. 

2. Electron interchange at approach 0-HA„.OB; this interchange is 
accompanied by mutual polarisation of shells. According to the way 
of calculation, this value changes within one order of magnitude. 

3. Eepulsion as a result of shell overlap. It is considered that in water 
this contribution is equal to the first one, as the distance is 

less than the sum of van der Waals radii. 
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The dispersioa inflaence is also substantial through it ifl less than the 
others; its contribution is ^ -1.5 kcal/mol bonds. 
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It must be said that the energy of the H-bond is very sensitive to the non-local 
effects on the nearest ndghboiir state. Formation or break of H— bonds in the 
ndghbouring molecules can increase or reduce AEhb- It is important that small 
energy of the H— bond is a result of adding large coijitributions of dectrostatic 
attraction and non-local repulsion. 

ION HYDRATION 

By ion hydration we mean all the changes that take place in the water medium 
during a process of introdudng a molecule pr ion into the water. There are two 
approaches to the process of hydration. 

1. It is considered that the main &ctor .in the process of hydration is 
the interaction of an impurity ion or molecule (admixture) with the 
molecules of water. Hydrated admixture in this modd is a complex 
"admixture + strongly bonded water molecules". 

2. It is assumed that the admixture influences mainly the dynamics 
and the structure of adjoining water volume and does not form 
strong— bonded complex with water molecules. 

Interaction of ions with water molecules and. with each other in the same medium 
must be studied considering their property to form H— bonds with water and the 
presence of these bonds between the water molecules. In the case of weak 
hydration, the admixtures substitute water molecules in the H— bond network, or 
are placed in its intemods. Presence of admixture does not change the structure 
and the dynamics of the H— network substantially. 



Under strong hydration the energy of interaction of the molecule with the 
admixture is larger than between water molecules. The admixture distorts and 
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partly breaks dowi:i the network of the H— bonds and determines the structnie and 
dynamics of the H-network at a considerable distance. 

Samoylov [4] proposed to describe the hydration phenomenon as a change of the 
mean time ri in comparison with r time of the stationary state of the water 
molecule in a regular network of the H— bonds. Since the random motion of 
molecules from their temporary equilibrium positions has an axrtivation character, 
i.e. 



r = ae 



-E/kT 



Table 



then we obtain 



Ti _^AEi/kT 



where Ei = E + AEi, k is the Boltzmann constant and T is the absolute 
temperature. 

The following situation are thus possible: 

1. AEi > 0, ri > r, positive hydration 

2. AEi < 0, Ti < T, negative hydration 

Under positive hydration, the strengthening of the H-bonds in a solution takes 
place (depression of temperature of the structure), while under negative hydration 
the H-bonds weaken (temperature of the Btructuxe increases). 

Concepts of positive and negative hydration can also be used to describe processes 
of the water molecule sorption border. Table n shows values of the hydration 
energies AEi (kcal/mol) calculated by [9]. 

Spectroscopical study of the hydration phenomenon was made by measuring 
infra— red absorption frequency shift of the defonnation vibrations of the O— H 
group [10]. The authors [10] classified ions by the degree of positive hydration: 
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Table n the energy of hydration 



Ion 


AE; (kcal/mol) 


Li 


U.30 




0.14 




"0.36 


Cs^ 


-0.31 




-0,35 


Ca^* 


0.28 


Mg^ 


0.8 


Ba^ 


, 0.02 


cr 


-0.21 


NO3- 


-0.44 




0.15 



Al'* > Cr** 



> Be^+ > Cd^* > Zn'** > Mg^* > Li* > Na* 
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and by the degree cif negative hydration: 
Cs*>K* j ■ 

1 
I 

Pe04- > CIO4- > r > NOa" > SCIJ" > Cl- 

Positive and negative hydration phenomena are also accompanied by dissolution of 
non-electrolyteB in water. Positive hydration of the molecules of dissolved gases 
can explain the diminishing dielectric permeability of the gas— saturated water, the 
formation of the gas-4iydrates, change of the water solution capacity and so on. 
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THE EFFECT OF THE MAGNETIC FIELD ON WATER 

Water is diama^etic creating an internal field which is directed antiparallel to the 
external field with intensity H, The volnmetric density of the energy ]^B) of free 
water when it is magnetised is given by: 



MB 



where M is the magnetisation of water; M = and B is the magnetic induction. 
For water 0.722x10"^, and magnetic field used in magnetic treatment is B — 

0.3 T, or jff = 2.39x10* A/m, We thus have*: 

/>f(B) = 2.59x10-^ J/m» or 
E(B) = 4,66x10"^ J/mol. 

This value of the energy can be compared with the energy of the H-bonds for 
water, which is found in the interval: 

5.43x108 < Ehb < 1.88x10* J/mol 

Even for the weakest H— bonds 

-g5L « 0.96x10-" 

Thus the diamagnetic effects in the total energy of water are negligible. 



The above analysis is incorrect. The value of magnetic susceptibility given above 
(x=0. 722x10"^) is the mass susceptibility in cgs units. The equatio? for /?f(B) is 
written in SI units and, moreover, ma^etic susceptibility in the relationship 
M=:;i^H is the volumetric susceptibility. The correct value to be used in the 
analysis is x =^ -0.035x10-^ (SI) (e.g. Handbook of Chemistry and Physics, 62nd 
Ed. {1981-1982), CRC Press Inc., Boca Raton, FLA,, USA). The correct values of 
PfiB) = 0,3239 J/m^ and of E{B) = 5.83x10"* J/mol are thus at least an order of 
magnitude larger than those used by the author. The fact that the magnetic energy 
is many orders of magnitude smaller than the energy of the H-bond is, however, 
not affected {Editor's comment). 
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SPIN MAGNETIC EFFECTS IN WATER 

As has been mentioned in Section "Hydrogen bond CharacteriBtics", the break 
energy of the first H-bond between water molecules is by 0.7 eV higher than the 
break energy of the seconid bond. It illustrates the cooperative character of the 
formation of H-bonds which is conditioned by the re-distribution (polarisation) of 
the electron cloud of molecules participating in these bonds. 

Speaking about re-distribution, we mean that systenous of protons and electrons 
interact with each other satisfying the law of conservation oi impulse, of the 
moment of impulse (complete spin)) and of energy. In view of the fact that water is 
diamagnetic, the minimum of the electron— vibrational energy of the water 
molecule with the H-bonds is obtain under the condition that its spin state is 
singlet. It must be noted that this condition does not require a singlet state of the 
proton spin as a separate system. Thus, it does not require a para-state of the 
water moleculCj but it is necessary that the total spin of the proton (Sf^^Os) == 0) — 
electron system forming H— bonds is compensated. 

Correlation of the spin of the electron-proton system can be evaluated by their 
mutual fields. Induction of the magnetic field created by the uncompensated 
electron spin of molecule B (bond OA— HA... OB) at the position of proton HA is 
equal to 2 Tesla. Taking into account mutual spin compensation of the paired 
electrons, then 



Be = 2a 
fie= oBe 



[Tesla], 0 < a < 1 



where fie is the magnetic induction generated by partially compensated electron 
spins and a is the coefficient of dynamic compensation. 

Magnetic induction generated by proton HA in the region of undivided oxygien 
pairs Og is Bp ^ 3 mTesla. Magnetic induction of the external field used in 

magnetic treatment is B ^ 0.2 Tesla. Thus, for a = 0.1 the external magnetic field 
is commensurable with the field of partly non-compensated spins of an electron 
pair OB, and can change instantaneous multiplicity of the state. Thus, part of 
spectrum of the state which forms the H— bond can appear forbidden because of the 
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spin. The external magnetic field can cause the weakening and statistical average 
(as to V and D structuies) diminisiiing the H— bond number between water 
molecules, and thus affecting its structure and consequently its reaction ability. 

It must be noted that the proposed mechanism of the effect of the external 
magnetic field on the process of the dynamic formation of H— bonds is based not on 
the energy efi'ects but is secured, as it takes place in the spin— radical reaction with 
the participation of the field [11], by the law of conservation of the total spin of 
the interacting particles. 

It is quite probable that the external field affects, in the most efficient way, only 
those states of the electron-proton system which form the H— bond during the 
time that is less than that associated with the time of the thermal vibrations, 
namely r < 10'" s. We must also note that under this mechanism of the effect of 
the magnetic field the values of the effective magnetic induction are in the range 3 
mT < B < 1000 mT. 
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Table D 



MAGNETIC FIELD INFLtJErNCE ON THE ION AND COLLOID 
SUBSYSTEMS 



It has been ialready mentioned that the diamagnetic interaction of the water itself 
with magnetic field can hardly be related to technological efGects including the 
anti-^cale effect. 

Let us investigate the effect of the niagnetic field on a system of impurities in,')ihe 
water medium. It consists of neutral and charged particles, molecular and colloidal 
dispersibility degree. Some of the particles can acquire non-<:ompensated spin 
magnetic moment, other particles can be diamagnetic, as for. instance CaCOg, 
which has a pronounced anisotropy of diamagnetic susceptibility [12]: 

=4.02to4.89KlO-« 

where and X|| are perpendicular and parallel components of magnetic 
susceptibility. The anisotropy is determined by the type of the crystalline system 
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(orthorhombic or trigonal). 'The ions widely found in natural waters are also 
diamagnetic, as is shown }n Table III. Oxygen is paramagnetic, and ^2 = ^/i^, 

where is the Bohr magneton, equal to 9.274x10"^^ Am^ 

In view of technological magnetic eBEects, the colloidal particles exhibiting ferro-, 
ferii— , antiferro— and snperparamagnetic properties are the most interesting. It is 
known [12, 13] that when partides reach a critical radins Rcr = 0.5 to 1»0><10"^ m, 
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Table III Magnetic susceptibilities of diamagnetic ions 



ID COLLOID 



the water itself 
6 induding the 
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I of magnetic 
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Ion 


XxlO* (SI) 




-3.2 




-10.4 




-14 


Na* 


-6.5 


NO3- 


-20.1 


S04^- 


-35.2 


COa^- 


-28.1 


CO2 


-4.23 



they behave in the external magnetic field as mono-domain partides. The 
saturation magnetisation of these partides is equal approximatdy to 0.05 T, while 
for multi-domain partides the saturation magnetisation amounts to about 0.2 T. 
Magnetic moment of mono— domain partides is comparativdy large: 

= 2.5 to 9.0«10"" Am^ 

In the external magnetic field, the magnetic moment rotates around the fidd while 
a partide itself rotate in the water medium. Behaviour of a system of 
mono-domain partides in the external magnetic fidd was investigated in [14, 15]. 
When the size of a partide decreases farther, i.e. R < O.SkIO'^ m, partides lose 
their ferroinagnetic properties and turn into a superparamagnetic state [16]. 
Paramagnetic susceptibility in this state is x « 10"^ to 10"'. 
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An estimate of the interaction energy of the m^etised monodomain particles at a 
distance f = 10"® m gives ^ K 2.5k10"". J, or E^jkT % 15. Ttus sncli partides 
flocculate immediately and fonn chain structures. It must be noted that for 
concentration of particles &om 10^* to 10" m"^, the average distance between them 
is 10'^ to 10"° m, and theii interaction energy is several orders of magnitude tower 
than the thermal energy. 

Thus, to obtain an effective flocculation of ma^etic particles, their concentration 
must increase. It can be provided by ponderomotive forces acting in 
non— homogeneous magnetic field on magnetisable particles. The condition of 
concentration of niagnetisable spherical particles in a liquid stream can be 
expressed as: 

where Pni — ^ is the mag;netic force on a particle and Fa = Stttp'oV is the 

hydrodynamic drag, r© is the radius of a particle, v is coeffident of the 
dynamic viscosity of water, v is the vdodty of the water flow and li is the 
magnetic moment of a particle. 



Assuming T = 20°C, ri = 10"^ kg/m.s, we obtain 
2.6«10-«-^>l 



Consequently, taking into account real velodty profile in a channel, the 
concentration condition is satisfied in a thin wall layer of 10"^ to 10'* m of the 
channel of the magnetic device. The corresponding effects of concentration of ions 
or electrodipolar partides "by electrodynamic forces are by 2 to 3 orders of 
magnitude lower. 

It thus seems probable that effects of changes of dispersion of the colloidal 
suspension in natural and technical waters during thdr magnetic treatment^ 
induding the anti-^scale effects are caused mainly by suspensions of partides that 
have have magnetic moinents which are suffident to resist hydrodynamic and 
thermal destruction. Naturally, the mechaidsm of magnetic treatment of 
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ferro-admixtureff does not exclude the effect of the magnetic force on the water 
structure as discussed in previous section. 



QUANTITATIVE ESTIMATE OP THE CONCENTRATION EFFECTS IN 
ION-COLLOIDAL SYSTEMS IN MAGNETIC DEV1C?ES 

Majority of studies [17] which try to explain the effect of magnetic treatment 
propose to consider the magnetic device as a magnetohydrodynamic unit in which 
Lorentz force Fj^is the driving force. The electrolyte movement in the cross 

magnetic field causes a cross ion current which produces a concentration of ions 
with opposite sign in the vidnity of the opposite walls of the channel of the 
magnetic device. The situation is depicted in Figure 2, 




© © © © © 0 




® © © © ® © © © ® 




5 



Fig. 2 



Cross section through a rectangular channel of the magnetic 
device. Magnetic induction B denoted by dark circles is 
perpendicular to the plane of the channel (B || OZ) while i is the 
length of the magnetic zone and 6 is the thickness of a layer of 
concentration of ions and charged cojloidal particles. 
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In the case of a rectangular section of the channel in the YOZ plane which is 
oriented along the OX vector (vector B || GZ), the change of the ion concentration 
near the wall perpendicular to YO is given, in the non-di£fasion approximation, 
and ignoring the HaU field, by the expression [18]: 



qBD 



In the above equations, no{y) is the distribution of ions at the entrance into the 
channel, An is the change of the concentration of ions as a result cf the action of 
the magnetic field, q, k and D are the ion charge, Boltzmann constant and the ion 
diffusion coefficient (for instance, for COi" or Ca^* in solution), respectively, and 
is the mean velocity in the channel of the magnetic device. For Ca^* ,and COi" 
ions at T = 300 K a = lO'^to IQ-^. 

Using a parabolic profile of the flow velocity: 

v(y) = vo[l-(y/dn 

where ii is the radius of the chsmnel and Vo is the flow velocity at y = 0, we get, fox 
BLo(y) = n<, = const.: 



An(x,y) ^ 2xy 



This expression allows to estimate the amplitude of relative change of the ion 
concentration in the wall layer of thickness S, Assuming that y = d— d,x = ^, 
length of the channel of the magnetic device, and bearing in mind that S/dtly we 
obtain 



An 



Consequently, in order to attain An % no, it is necessary that f = 10'^ to 10"* m, at 
i = 0.1 m. Thus, an appreciable change of concentration (» 10%) of ions, as a 
result of magnetohydrodynamic effects, appears in the wall layer of thickness S == 
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lG-« to 10-' m. It is easy to see that a change of the ion concentration in such. a 
thin layer cannot essentially affect the crystallisation process of CaCOs in the 
magnetic device. 



J-(x) 




y = 0, we get, for 



Fig,3 Cross section of the cylindrical channel of the magnetic device. 

The flTiid moves along the OX axis, v || OX, the magnetic 
induction B is oriented radially, J^(x) and J.(x) are the flnx 
densities of positive and negative ions created by the action of the 
Lorentz force. 



zhsCoge of the ion 
= d — fi, X = ^, 
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There is another condition associated with the Lorentz force, which is worth of 
attention. In a circular chaa^el of a magnetic water device, with radial magnetic 
field Br(x), it is assmned that that the field is not homogeneous along the axis OX 
of the channel. The . vortex current this arises whose* dissipation energy can be 
easily calculated. We have, for the tangential component of the vortex current 
density: 

. J(x) = GE^(x) = Gv(x)B^x) 

where v is the mean velocity of the water flow, G is the specific electrical 
conductivity of the treated water. 
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According to this, a specific power of the voitex current energy dissipation is equal 
to: 

-g^=G(xMx)B?(x) 



where W is the energy of dissipation of the electric current generated by the 
Lorentz force, while fl is the volume of a channel of the magnetic unit. From the 
above, power releafled in the working space of the device is given by: 



dW 



27r Rj L 

• = / J'" /G(x)v^(r)B?(x)pdxdv^^ 



0 Ri 0 



and complete work done by permanent stream of water is 

L L 
W = 27rRAR / G(x)v2(x)B?(x)dx /-^fj- 



where L is the length of the channel, R is the radius of channel and is its 
height. For a cylindrical channel with the side surface R, R -^ AH, under the 
condition that v(^x) = const., G(x) = const,, and we obtain: 



L 1 



W = fiGvLB?; 



./B?(x)dx 



For leaHstic values R = lO'^ m, AR = 10-=* m, i = 10"^ m, v = 2 m/s, B = 0.? T, 
G = 10"' Sm, we find that W - 5«10"8 J. 

Assmning that the work of fonnation of the crystallisation centres = 10' kT, 
with efQciency C = 0.01, then the number of the centres formed at T = 300 K is: 

lO'kT 
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N. 



ncc--jj 



= 1.6«10" m'^ 



H we assume that, on condition of over-saturation, the crystallisation centres 
entering a. heat exchanger reach the size of a e 0.5x10"® m, and it is possible to 
obtain their specific surface 

Sec — 47ra*ncc = 5.0 m"^ 

This can be compared with specific surface of a standard pipe of a heat exchanger, 
with inside diameter of 1.8i?10"=* .^ipe = l.ll'clO^ m"^ Thus, the anti-scale 
e&ct will represent approximately 5 per cent. 

Besides by Lorentz forces, the colloidal paitides (if they are charged) are ^cted 
by the gradient ponderomotoric forces of both magnetic and electrical nature. 
Estimation ^ws that the electric gradient forces can be neglected in comparison 
with the magnetic forces. 

Therefore, when considering a cylindrical channel of dicular cross— section, 
oriented along the OX axis, with radial magnetic field, it is possible to obtain (if 
the diffusion process is negjected) an expression for the change of the concentration 
of partidea on the walls of the channel: 

b(r)x 



e(r) -Ll± 



e(r)[l - e- 



where m and are the mass and the radius of a particle, respectively, and x is the 
coordinate along the channel axis. For realistic values of To, m, f?, fi and dB/dxwe 
obtain, in SI units: 
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It thus transpires fix)m the above that An(x,r)/no(r) reaches its maxinnim along 
the OX axis^at a distance of 10"* to 10"^ m from the channel entrance, i.e. almost 
instantaneoitfily. Thus 



max- 



no(rJ 1 



T 



From the last formula we find that concentration of magnetic particles changes 
substantially in the wall layer with thickness of 5 = 10 to 10*** m. Rapid 
flocculation is thus possible in the wall layer of the magnetic device, and 
generation of supercritical crystallisation centres CaCOa is probable. 

It must be stressed that for the magnetic flocculation mechanism of magnetic 
treatment of water to be effective, magnetisable particles must be present. As a 
rule, colloidal particles of magnetite Fe304 are those that are needed. Conditions 
of thermodynamic stability of magnetite in water mfidium are determined by 
Purbe diagram [19]. In the {Eh, pH} plane the values 



-0.8 V < Eh < -0.2 V; 



7 < pH < U 



correspond to the zone of magnetite stability. It corresponds to the alkali medium 
and presence of Fe^* in water. 

Such conditions do not often occur in nature. Natural magnetite can arise as a 
result of bioprocesses or be formed in deep underground waters. Probability of the 
magnetite formation in a feed water into low-pressure boilers is not high though 
our studies have shown that approximately 20 to 30 per cent of deposit from 
ferrous bdler water passed through a filter paper (blue pr white strips) exhibits 
pronounced ferromagnetic properties. 

It was described in [20] that the formation of magnetite had been eicperimentally 
observed in a magnetic unit and a heat exchanger supplied with magnetised water. 
Formation of ferromagnetic particles formed in magnetic devices was also observed 
by streaming ultramicroscopy [21] and using a laser television analyser [22]. In 
these publications the number of registered partides in the size range 10'^ to 10~^ 
m increased during the magiietic treatment by a factor 2 to 8. The authors stressed 



the necessity c 
magnetic unit. 



HYDROOm 

The agent sSi 
ability to bea 
Ca(Mg)C03 a 
magnetic devi- 
exchanger itse 

Taking into ac 
with thicknesi 
coiloidai parti 
result of turbu 
stream regime 
conditions mui 
mixing of the 
the walls of th> 

It is dear that 
a suspension (1 
possible. As t: 
good fluid mh 
floes. Physical 
pulsation must 

Let us estima 
condition cbjl 1 



where p is the 



02/19/2003 16:00 FAX 2044747582 



. its maximum along 
entrance, i*e. almost 



tic particles changes 
* to 10"^ m. Rapid 
agnetic device, and 
bable. 

hanism of magnetic 
ist be prefient. As a 
! needed. Conditions 
are determined by 



0 the alkali medium 



stite can adse as a 
i. Probability of the 
is not high though 
SLt of deposit from 
hite strips) exhibits 



3eea experimentally 
1 magnetised water, 
is was also observed 
m analyser [22]. In 
e range lO"'^ to lO'* 
'he authors stressed 



UofM LAW LIBRARY 



MAGNETIC TREATMENT OF WATER 



121023 



97 



the necessity of direct contact of the magnetised water with sted compouents of a 
magnetic unit, 

HYBRODYWAMIC AGENT IN MAGNETIC TREATMENT OF WATER 

The agent affecting the stability of the flocculated partidra, and ultimately their 
ability to become crystallisation centres of the scale-forming compounds, namely 
Ca(Mg)C03 and Ca(Mg)S04, is the hydrodynamic r^me of the water in the 
magnetic device, in the transportation path to a heat exchanger and in the heat 
exchanger itself. 

Taking into account that flocculation occurs only in a thin layer under the surface, 
with thickness of 5 ^ 10"* to 10"* m, it is important that intenBe exchange of 
colloidal particles between the stream core and the wall layer takes place as a 
r^ult of turbulent diffusion in the magnetic device. In the transportation path, the 
stream regime must not destroy the floes, and in the heat exchanger itself the 
conditions must be similar to those in the magnetic device, namely that turbulent 
mixing of the medium is necessary not to create over-saturation in the vicinity of 
the walls of the heat exchanger. 

It is dear that in case of special ability of the wall of the heat exchanger to absorb 
a suspension (bio-coating, dectropotential etc.) intense reputed scale formation is 
possible. As transpires from the above, the hydrodynamic regime must provide 
good fluid mixing and must not lead, at the same time, to the destruction of the 
floes. Physically it means the following: the energy of the hydrodynamic turbulent 
pulsation must not be larger than the work required to destroy the floes. 

Let us estimate the situation when the above condition is satisfied. jThe above 
condition can be written as: 



p 5 — < 



where p is the density of water, is the velocity, of pulsation corresponding to the 
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scale of pulsation A, is the energy of the floe bond, is the vdnme of the floe. 



Taking into account [23] tliat 



='[4-]' 



„ _ AhRe 



where v is the mean flow velocity, is the hydraulic diameter of the channel 
through which the liquid is flawing, mt is the scale of turbuleace, Re is the 
Reynolds number and Ah is the hydraulic coefficient of friction. According to 
Blasius 



Ah-- 



0 . 3164 
Re»/* 



Using these relations we can obtain the value of the energy of pulsation of the 
water medium in a volimie of a floe with radius an 



U^r= 1.96«10-^7^aV/llle*/^[-^]'^' 



Assuming the following eacperimental conditions: a 10"' m, « 1.3 m/s, Re = 
2.6k lOS p = 10^ kg/m^ A = lO'^m, I\ = lO'^ m, we find 

Ucr S 0. 1 eV > kT, kT (at 300 K) = 2.52x10-2 eV 

Thus the energy of the hydrodynamic velodiy pulsation is, in these circumstances, 
comparable to the magnetic dipolar energy of interaction which is at this distance 
equal to 0,08 eV. 

Let us farther define a connection between magnetic and hydrodynamic 
parameters of the process of magnetic treatment, which ensures efficient 
flocculation of magnetisable partides. 

1, Magnetisable particles must be magnetised, consequently B > 
0.05 T. 
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4. 



The concentration condition must be observed, i.e. £(r) ? 1, or in the 
wall layer yr) ^ 10"* m/s. 

It is necessary for intenee turbulent mixing of the fluid to take place, 
i.e. Aurb > Aieat, where Aurb and Aieat are the diffusion 
coefficients for turbulent and thermal mixing, respectively. 

Hydrodynamic pulsations must not destroy magnetically flocculated 
particles. 



Let us explore the last condition thoroughly. To do so we shall use an equation 

a* 

where Um iB the energy of the'magnetic interaction of two parallel dipoles having a 
magnetic moment /i. Magnetisation of a partide is given by: 



where is the volume of a particle with magnetic moment pL Condition of the 
efficient flocculation can be written as: 



M > 1.32* lOV^^^*^* — ^-7- 



Using the relationship between the scale of pulsation A and the Reynolds number 
Re [23] we obtain, for hydraulic smooth pipes: 

M>)9vp^W^* 



Re <35 
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REQUIREMENTS FOR A REGIME OF THE TREATMENT AND FOR 
DESIGN OF THE MAGNETIC DEVICES 

Theae reqnirementg developed by various authors transpire from theoretical 
pre-conditions and firom the level of understanding of the.processes occurring in 
the water environment and of the mechanisms of the anti-scale magnetic 
treatment, as well as of the corresponding requirements. 

Yu. V. Myagkov [25] assumes that the e££ect of the anti-scale magnetic treatment 
is based on an increase in the probability of formation of molecules CaCOa (or 
MgCOs and MgSOi), as a result of the opposing movement of cations and anions 
produced by Lorentz forces. 

Considering the opposing drift of the ions, product of the magnetic induction B 
and the length L of the active zone must be within the range 0.1 to 0.2 Tnu 

Z = BL = d.l to 0.2 [Tm] 

The same study proposes to use the anti-scale magnetic treatment only for 
over-saturated water with concentration of magnetisable particles: 

Cf < 0.5 mg/dm* 

The flow regime in the treatment zone is supposed to be optimum. 

Using data from numerous, installations of magnetic devices on ships and small 
boilers, the authors of [26] proposed an empirical formula wluch can be used to 
determine the optimum regime of the anti— scale magnetic treatment: 



T vl/2 

Lqv^^n 



[A + D(aHg-l)] 



where A = 171 kA/m, D = 58.9 kA/m, O.K /? < 1, Lq = 0.18 m. is the length 
of the active zone of the magnetic field, n is the number of zones of the magnetic 
field, V is the water fiow velocity, is the hardness in meqv/dm*. 
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wiiile the water 
V = 0.5 t 



The authois of [27] confirm that ma^etic treatment changes the rate of 
dissolution of GO3 in water and destroys equilibrium of carbon dioxide changing 
the kinetics of dissolution of CaCOs or CaSOd. A proposition was made to use 
magnetic treatment to remove the existing scale. For Hg s 0.4 meqv/dm^, v — 2.4 
m/s B= 100 mT is suggested. 

An original approach to the mechanism of the anti-scale magnetic treatment is 
discussed in [20], "water— pipe-line metal" system is considered as a 
magnetothCTmic couple, the cold end of which in the magnetic device generates tBe 
ion current, dosed in the heat exchanger, polarising, the surface of. the heat 
exchanger ahd thus protecting it from scale. 

The efficiency of the magnetic device is proposed to be determined by a difGerence 
between the potentials of the magnetic device and the heat exchanger. There are 
no concrete proposals as far as the regimes of the anti-scale magnetic treatment » 
and construction of the magnetic device are concerned. Nevertheless, an efficient 
application of the original construction of the magnetic device in the evaporating 
ship devices is described. 

Considerable factual material about the applications of magnetic devices in heating 
systems, power engmeering and industry is given in papers [28] and (29]. The 
authors point out that magnetic induction B < 50 mT is not effective, as we 
discussed above. At the same time, the anti-scale magnetic treatment in magnetic 
field B ^ 0.4 to 0.5 T attains the efficiency of 60 to 80 per cent, when applied in 
heaters and low— pressure boilers. 

Publication [29] underlines effident performance of a magnetic device with pulse 
fidd with the frequency u ranging from 3 to 10 Hz, and the number of the active 
zones of the magnetic fidd n = 4 to 8. It is daimed that the anti-scale magnetic 
treatment is effident for water with 
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while the water flow vdodty in the treatment zone is recommended to be 
V = 0.6 to 2.5 m/s 

Besides, the author of [29] proposes to instaU magnetic devices at a distance of 
L < vr, where r = 60 seconds. It should be pointed out that in [21] the technique of 
ultranicroscopy aUowed to observe particles of CaCOa and MgCOa which arise 
during magnetic treatment and axe preserved in water for two to three days. 

Publication [30] gives the moat detailed analysis of conditions and regimes of the 
antiHicale magnetic treatment. It is noted that the lequiiements must be divided 
into the foDowing sections: 

—requirements for water system 

-requirements for the treatment regime and water transport in a heat 
exchanger 

requirements for the heat exchanger and its operating regime . 
-requirements for the mode and position of installation of a magnetic 
device. 

1. Requirements for water system are considered in [30] and [31]. It is found 
that magnetic treatment is expressed in the best way under the foUowing 
parameters of the water: 

General salinity S ^ 1000 to 1600 mg/dm^ Hg < 10 meqv/dm^ 



- ^fi < 1.4 to 1.5 P^S'i < 0.2 

Hcar.bon [Ca^+j 



[Ca**] [HCO3] [HCOs] 

0.03 mg/dm« < Cf,geti < 1-0 mg/dm* 

where Ci,gen is the concentration of general ferromagnetic particles. 
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The most preferable temperatuie of the magnetic treatment is between 10 
and 4S°C. Water must be over-«atiirated with compound responsible for 
scale formation, e.g. CaCOa. In this case 

rca^^fcori fi . ^ 

'^CaCOj 

where /a is the activity of ions and ^qq^qq^ is. the solubility of CaCOs in 
water. 



Requirements for the regime of treatment. 

It transpires &om analjrais of large amount of data obtained from successfol 
applications of anti-scale magnetic treatment [28, 29, 30], and from 
theoretical analysis that the following conditions must be met: 

2.1 Magnetic induction in the channel of a magnetic device must be in 
the interval 0.1 < B < 0.6 T. 

2.2 Gradient of the magnetic field dB /die > 50 T/m 

2.3 The magnetic field can be either permanent or pulse. For the pulse 
fidd the frequency must be in the interval 3 < i/ < 10 Hz. 

2.4. The length of the zone of treatment L = 0.15 m and 60 per cent 
must correspond to a ssone with dB/dx > 5, 

2.5 For salinity S > 500 mg/dm', B > 0.2 T. 

• 2.6 The desirable flpw velocity in the zone of the magnetic field: 

O.S m/fi <-v < 5 m/s: The following relationship is a more predee 
criterion: 



3.0k10^2 jj„2/g3/ 3j < y^/2jy^/2 ^ i2k10-3 [mVs^/^J 
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where Ai is the hydraulic diameter of the channel of the magnetic 
device. 

2.7 Specific surface of the channel Q = S/V wh&e 5 and V are the 
surface and the volume, respectively, of the channel [30]: 



2x10* m-* < n < Md^ m"^ 



Requirements for heat exchangers and their operating regime. 

It is considered that magnetic treatment is efficient for heat exchangers 

where specific heat transfer surface 



"he - ^'^ 



and heat loading 
dC 



while the surface boiling must be absent. Special attention during the 
application of the magnetic device to a heat exchanger must be paid to 
anti-filudge measures [25]. To achieve this, we must increase the number of 
boiler blow-offs two to three times, or to use a by-pass sludge 
separation for the circulation system. 



Position of installation must be chosen so that the residence time in the 
heat exchanger of the magnetically treated water does not exceed 60 
seconds. The flow regime during transportation must be transitive. 



There are many other factors that effect the efficiency of the anti-scale magnetic 
treatment, for instance season variations of the water quality, floating currents in 
pipe-4ineB, vibration of pipes, local liquid turbulence, composition and 
concentration of suspended particles, level of saturation with CO2 and O3 gases, 
surface-active substances and others. All these factors are also responsible for 
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possible failures of anti-ecale magnetic devices. Neverthdesa, accoidiiig to oui 
research [18] and data obtained by otker investigators [28, 29], in more than 60 per 
cent of cases the magnetic devices installed in the territory of the former USSR 
were effective (i.e. quantity of scale was reduced by a factor of two or more). In 
the former Ea5t Germany and Czechoslovakia, the efficiency of the anti-flcale 
magnetic treatment in 1980-1983 was 75 to 80 per cent. 



REFERENCES 

[I] D. Eisenberg and V. Kaucman: Siruktura vody % avoxsiva vody. 
Gidrometizdat. Laungrad, 1975, p. 280 

[2] G. Zundel: Hydration, and Intermolecular Forces. Associated Press, New 
York and London 1969 

[3] G. Nemethy and H.A. Scheraga: J. Chem. Phys. 36 (1962), 3382 

[4] O.Y. Samoylov: Stniktvra vodnykh rastvorov ekktrolitov i gidratatsiya 
ionov, AN SSSR, Moscow 1957 

[5] J.A. Pople: Proc Roy. Soc London A280 (19S4). 498 

[6] J.D. Bernal: Proc. Roy, Soc, London A280 (1964), 299 

[7] C.A. Coulson: Research 10 (1957), 149 

[8] C.A. Coulson: Hydrogen Bonding (Ed, D. Hadzi), P. Press London 1959 

[9] V.V. Goncharov et al.: Zh, StrukL Khim.{Mo^ovr) 8(4) (1967), 613 

[10] A.V. Karyakin et al.: Teor, Ekper. Khim. (Moscow) 2(4) (1966), 494 

[II] R.Z. Sagdeev et al.: Usp, Khim. (Moscow) XVI(4) (1977), 569 . 

[12] Y.G. Dorfinan: Magnitniye avoystva i stroyeniye veachchestva. (Mametic 
properties and structure of matter), Gostekhizdat, Moscow 1955, p. 377 

[13] S.V. Vonsovsky: Magnetizm. Nauka Moscow 1971, p. 1032 

%4] L. Ned: AppL Sic. fien. B4 (1954), 13 

[15] F. Luborek and C.R. Morduck: J. Appl Phys.ZS (1964), 2065 

[16] E. KneUer: Han± ± Phys. BXVra/2, Springer Verlag, Berlin 1966, p. 438 

[17] VJ, Klassen: OmagnUchivaniye vodnykh sistem (Magnetisation of the water 
systems). Khimiya Moscow, 1982, p. 296 



[19] 
120]- 

m 

[22] 
[23] 

[24] 
[25] 

|26] 

mv 

{28] 
[29] 

(301 
(31] 



V.Z. f 
protivont 
USSR). 5 

Spravoch 
Edition, 

P.L Mai 
Morskoy 

M.L. Mil 

S.L. Kosl 

B.V- Pus 
in pipes). 

L.A. KuL 

E.F. 1 
dektrousi 
stations). 

P.S. Still 
water). S 

GJ. Tiki 
treatmen* 
(1970) 

K. Dialgj 
water), A 

A.I. Shal 
power sta 

L.A. Kulf 

A.V, Snu 
its salt cc 



Keywords: wat' 
ion— colloidal sys 



02/19/2003 16:04 FAX 2044747582 



UofM LAW LIBRARY 



@|033 



I, according to our 
in more than 60 per 
f the former USSR 
)f two 6r more). In 
J of the anti-ficale 



i svoisiva vody. 
)ciated Press, New 
!), 3382 

Htov i gidraiatsiya 



)B London 1959 
1967), 613 
(1966), 494 
, 569 

.chestva. (Ma^etic 
»w 1955, p. 377 



2055 

erlin 1966, p. 438 
tsation of the water 



4- 



[18] 

[19] 

[20] 

[21] 
[22] 
[23] 

[24] 
[25] 

[26] 
[27] 

[28] 

[29] 

[30] 
[31] 



MAGNETIC TREATMENT OF WATER 



107 



V.Z. Kochmarfiky and D.N. Pospelov: Sostoyaniye problemy 
protivonakipnoy- obrabotki v SSSR (Status of aati-ficale treatment in 
USSR). Znaniye Kiev, 1986, p. 20 

Spravochnik lAimika (Handbook of a chemist). KMmiya Moscow, 2nd 
Edition, Vol. 3, p, 773 

P.I. Makarov: Magnitnaya ohrabotka vody (Magnetic treatment of water).. 
Morskoy Hot No. 7, 1969, p. 25 

M.L. Mihdson: KoUoid. ZK {Moscow) 45/2 (1983), 352 

S.L. Koshechkin et al.: DokL Akad. Nauk, Ser. Fiz. Khim, 293/1 (1987), 144 

B.V. Pnstovoyt : Mechanika dvizhemya v trubakk (Mechanics of movement 
in pip^). Nedra Leningrad, 1971, p. 144 

L.A. Knlsky et al.: Khim. TechnoL Vody 4/2 (1982), 115 

E.F. Tebenikhin: Bezreagentniye metody obrabotki vody v 
dektroustamvkakh (Non-^isagent methods of water treatment in power 
stations). Energoatomizdat, Moscow, p. 142 

P.S. Stukalov et al.: ' Magnitnaya obrabo^a vody (Magnetic treatmoit of 
water). Sudostroyeniye, Vladivostok 1967 

G L Tikhomirov: The present nnderstanding of mechanisms of magnetic 
treatment of water (in Rnssian). Trudy DVPI No. B '^Teploenergetika'' 
(1970) 

K. Djalgasov et al.: Magnitnaya obrabotka vody (Magnetic treatment of 
water). Alma-Ata 1961, p. 83 

A.L Shahov and A.S. Avetistov; Magnetic treatment of water in thermal 
power stations (in Russian). Ukr, NIINTI Kiev (1969), p. 21 

L.A. Kulflky et al.: Khim. Tekh. Vody 5/4 (1983), 296 

A.V. Smirnov: Dependence of the effect of magnetic treatment of .water on 
its salt composition (in Russian). Thesis Chernovtsy (.1966) 



Keywords: water, magnetic treatment, hydrogen bond, anti-nscale effect, 
ion-colloidal system 




01-OCT-Z'OOZ OliiUKM CKUM-ruj riLui CLAm cui^r. »«" 
^processing Solurions 




PILOT PLANT CORP. 

October 1, 2002 



m Lorraine Mignauli 

p Suite 3209 - 1 97C Victor Lewis Drive 

^ Winnipeg, MB 

i . R3P2A4 

n 
i 

^ 



To whoir^ it may concern: 



The POS Pilot Plant Corporation (POS) is a contract scientific research organization that 
assists companies worldwide in fast tracking the development of new products. For 25 
vears, POS has enabled the successful transfer of innovation through to 
commercialization (see attachment). 

As Senior Scientist at POS, my responsibilities lie mainly in developing lab and pilot 
scale processes for extraction and purification of natural components for use in end 
products such as food, nutraceuticals and cosmetics. I have been involved in the 
development of such products for a total of 1 0 years at POS (see attached curriculum 
vitae). 

On Januarv- 28, 1998, Ms. Mignault (the client) signed a Confidentiality Agreement widi 
POS (the contractor) which was then followed by a Contract For Service on May 2K 
1998 to further develop a natural skin cleansing lotion that would be compatible and 
complementar}' to the natural skin care lotion produced by tine client. I was on the team 
involved in carrying out Ms, Mignault' s project. 

In executing this project it was required to prepare a sample of the client's skin care 
lotion formulation and identify effective scale-up equipment and process parameters. 
The lotion was initially prepared using the de-ionized water source at POS. The client 
expressed concern on the use of the POS water and requested a sample of skin care lotion 
be prepared using water supplied by the client identified as '"magnetized water''. 
According to the client, the magnetized water was prepared by passing it through a 
Teledon magnetic filter (Teledon of Canada Ltd., Bumaby, BC). Analysis of the client's 
water sample on July 28, 1998, showed a pH vahie of 7.50 and conductivity of 152 
^ohm. In comparison, the de-ionized water supply at POS had a pH of 5.79 and 
conductivity of 2.2 ,uolim. 
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On July 28 and July 29, 1998, POS produced two samples of tiie clieni's skin care lotion 
(oatstraw steeped in water with added compounds of vegetable glyceriiae and lavender 
oil). One sajupie of skin care lotion was prepared using ihe client's magnetized water 
and the second sample was prepared using the POS de-ionized water supply. The 
resulting skin care lotion samples were assessed by subjective evaluation by the project 
staff and by the clienL 

I felt the skin care lotion prepared using the water supplied by tlie client (identified as 
magnetized water) was more effectively applied and absorbed through the skin in 
comparison to the same formula prepared using the de-ionized water supplied at POS. 
This observation was in agreement with that of tlie client, 

1 make this solemn declaration conscientiously believing it to be true and knowing it is of 
the same force and effect as if made under oath. 



Sincerely, 




Richard Green, M.Sc, 
Senior Scientist 
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Telephone: (306)978-2800 
Direct Line: (306) 978-2808 
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POS Piloi Plant Corporaiion 
1 1 8 Veterinar>' Road. Saskatoon 
Saskatchewan, Canada. S7X 2R4 
Phone: (306) 97S-2S08 



SUMMARY OF EXPERIENCE 
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August, 1997 
to Present 



Senior Scientist 

POS PILOT PLANT CORPORATION, Saskatoon, SK 

Project activity primarily involves the development of laboratory and 
pilot plaoii scale processes for bioactive component extraction, 
fractionation and purification for use in foods, functional foods and 
nutraceuticals. 

Other client driven project work includes cereals processing, product 
development, protein and carbohydrate processing. 

Specialize in unit operations of various drying technologies, filtrariony 
membrane technology and centrifugation. 

Responsible for the supervision and management of tlie research and 
development of Technicians and Project Associates (8 staff)- 



November, 1994 
to August, 1997 



Scientist, Product and Process Development and Manager of 
Wax Plant Operations 

ALBERTA HONEY PRODUCERS CO-OPERATIVE LTD., 
Spruce Grove, AB 

Develop new and modified products and processes for honey and 
beeswax. Also investigate the potential for products such as pollen and 
propolis to add further value to the beekeeping industry. 
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Provide technical suppon to honey and beeswax processing operations 
as well as industrial cusiomers for honey and beeswax applications and 
product development. 

Daily management of beeswax processing operation including 
production, administration and laboratory personnel. 

Responsible for commissioning of the beeswax operation. Crude 
beeswax was received and processed to meet US Pharmacopeia 
specifications for the cosmetic, food and pharmaceutical industries. 
Non-pharmacopeia grade wax was dyed for the craft industry. 

Develop instrumental methods of analysis for chemical residues in 
honey and beeswax. 



February, 1993 to 
November, 1994 



Scientist, Food Product Development 

POS PILOT PLANT CORPORATION, Saskatoon, SK 

Involved the development of new and modified products produced from 
cereals, legumes, oilseeds, fruits, milk, meat and fish. 

Optimized food formulations using microcomputer aided statistical 
experimental design. 

Applied analytical methods xo assess the physical, chemical^ nutritional 
and microbiological quality of foods. Conducted sensory evaluation 
tests to detemiine food quality and carried out shelf-life smdies on the 
new products- 
Developed qualiT>' control programs for existing and new food products. 



April, 1989 to 
February, 1993 



Scientist, Food Processing 

POS PILOT PLANT CORPORATION, Saskatoon, SK 

Conducted laboratory and pilot scale processing studies to develop new 
processes for commercial application. 

Specific processing technologies evaluated at the pilot scale 
included spray drying, freeze drying, drum -drying, microwave 
dr>'ing, various concenuraiion/evaporation operations and flavour 
extraction and encapsulation. 



Conducted studies to characterize the functional properties of proteins, 
lipids, starches, carbohydrates and hydrocolloids in food systems. 
Perfonned hydration, cooking and drj^icig kinetic studies on various 
cereal products. 

Developed processing protocols for new product concepts and 
determined equipment specifications for processing the food. 

Developed processing protocols for oil and wax products using 
conventional vegetable oil refining tecluioiogies. 

Carried out process optimization studies using statistical experimental 
methodologies. 

Food Scientist, Product and Process Developroent 

ONTARIO CENTRE FOR FARM MACHINERY AND FOOD 

PROCESSING TECHNOLOGY, Chatham, ON 

Involved product and process development of various foods, mainly 
firuits, vegetables and meats. 

Technical work and management of a research project on modified 
atmosphere packaging of fruits and vegetables. 

Perfomied instrumental anal>^is of foods using high perforaiance liquid 
chromatography^ gas chromatography, spectrophotometry^ Hunterlab 
Colorimeter, and Instron texture measurement 

Conducted pilot scale processing trials involving grinding, mixing, 
drying, smoking, cooling/freezing, packaging, frying and thermal 
processing. 

Food Scientist, Process and Environmental Engineering Group 
WARDROP ENGINEERING INC, Winnipeg, MB 

Planned, organized and conducted laboratory smdies for a two-stage 
conversion of lactose to lactic acid using immobilized bacteria. 

Evaluated immobilization media for lactic acid bacteria, 

Sourced new equipment and processing methods for a vegetable 
processing planr. 



Summer. 1983 Product Development Specialist 

STOW SEED PROCESSORS LIMITED, Graysville, MB 

Product development of an all grain gxanola mix, multi-grain bread 
and ma^a harina. 

Conducted a market study on th(=; products. 



Summer 1982 Research Assistant, Process Development 

CANADIAN FOOD PRODUCTS DEVELOPMENT CENTRE 
Portage la Prairie, MB 

Product and process development of fish and red meat food products. 



Summer, 1981 Research Assistant, Food Microbiology 

CANADIAN FOOD PRODUCTS DEVELOPMENT CENTRE 
Portage la Prairie, MB 

Performed microbiological testing on a variety of dairy, grain and meat 
• * products. 



EDUCATION 




19g7 Master of Science, University of Manitoba, Department of Food 

Science (Food Chemistry) Thesis Title; Anthocyanins of the 
Saskatoon Berry: Interaction with physical and chemical parameters 
and colour intensification of the pigment extracts* 

1 Bachelor of Science in Agriculture, Unjversit>^ of Manitoba (Major in 

Food Microbiology) 



: PERIINE!^ INFORMATION 

k ' ■ * ■ 

Instructed University laboratory' courses in Advanced Food Microbiology and Chemical 
Analysis of Food. Delivered presentations for professional development short courses on 1) 
Margarine Ingredients and Processing and 2) Sanitan^ Processing and Microbiological 
Hazards in Grain Based Products. 




St^ ort Coursfis Attended 

• Managing Multiple Projects. Skillpath Seminars, Saskatoon. 1993. 

• Desisn of Experimenis/Acceleraiing Product Development by Microcomputer. American 
Association of Cereal Chemists, St. Paul, MM. 1992. 

• Economic Statistical Process Control by Microcomputer. American Association of Cereal 
Chemists. St. Paul, MM. 1992. 

• Industrial Drying Technology. Center for Professional Advancement, Sommerset, N.L 

1990. 

• Research Management. Universit>' of Guelph extension ser\'ices. Saskatoon, 1989. 

• Food Texture Measurement. Ontario Technolog>- Centre, Mississauga, ON, 1988. 

• Modified Amiospheie Packaging. Ontario Technology Centre, Mississuaga, ON, 1988, 



PROFESSIONAL AQUATIONS & COMMrTTEES j 



• Institute of Food Technologists 

• Member of Steering Committee for a Nutraceutical/Functiohal rood Centre of 
Excellence, Alberta, 1997 ^\ , . 

• Member of Ad\dsor>' Sub-Committee on Funding for Food Science and Technology for 
Saskatchewan, 1992 - 1994 

• Canadian Institute of Food Science and Technology 

Executive positions held: Membership Chair, Saskatchewan section, 1990/91 

Secretary/Treasurer, Saskatchewan section. 1991/92 



PUBLICATIONS & PATENTS J 

Green, R-C. and Fierheller, M. 1998. Corabinadon Drinking Straw and Edible Plug. US 
Paieni- #5,753,284. 

Owusu-Ansali, Y.J., Green, R.C. and Poulgouras, K. 1998. Natural Heat Stable Flavorings 
for Bakery Applications. U.S. Patent Pending No. OS/658,067. 

Owusu-Ansah, Y. J., Green, R.C. and McGrath, E. 1995. Chewing Gum. US Patent 
#5,424,081. 

Green, R.C. and Ma^za, G. 1988. Effect of cateciiin and acetaldehyde on colour of 
Saskatoon Berry pigments in aqueous and alcoholic solutions, CIFST. 21 (5) : 537-44. 

Green, R.C. and Mazza, G. 1986. Relationships between anthocyanins, total phenolics, 
carbohydrates, acidity and colour of Saskatoon Berries. CIFST. 19 (3) : 107-13. 

Green, R.C. and Mazza, G. 1986. An investigation into the relationship between 
anthocyanins, phenolics, carbohydrates, acidity and colour of Saskatoon berries. 
Reports of proceedings of forty-second annual meeting of "die Western Canadian 
Society for H!brticulture. : 95. 
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POS Pilot Plant is a contract research organization that assists 
companies in fast tracl<ing the development of superior new 
products using cost-effective methods. We specialize in 
extraction, fraction ation* purification and modification of 
biologically derived materials. From lab scale to custom 
processing scale, POS can find the right solution for you. 
Bioprocessing industries served include food and ingredients . 
fats, oils and lipids , nutraceuticals, phvtochemicals and functional 
foods , biotechnology and ag-biotechnology, animal feeds and 
functional feeds, cosmetics and fragrances, POS offers a wide 
selection of research and development capabilities from bench- 
top to pilot scale research and development Whether your needs 
are milling, pressing, solvent and aqueous extraction, 
deodorizing, component drying or chemical analysis of 
ingredients and fractions, POS offers the best in quality 
assurance and GMP control. 



This site last updated: 
July 2002 
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POS: Your Strategic Advantage 

Use POS as your nutraceutical, functional food or dietary supplement development partner to 
gain strategic advantages in these critical areas: 

4 Enter markets sooner 
h Match product to market more effectively 
4 Supplement your resources for greater profits 
4 Overcome regulatory hurdles 

Our experienced and professional staff and premier facility combine to give the tools you need 
in the highly competitive nutraceutical, dietary supplement, and functional food industries. Join 
the ranks of other successful organizations making nutraceuticals our largest area of business 
activity. 

Knowledge and Experience 

Gone are the days when anyone could produce a market acceptable nutraceutical or dietary 
supplement. Today successful natural products require the know-how POS can provide: 

4 Process and product development 

4 Product standardization 

4 Analytical methodology development 

4 Process scale-up 

4 Ingredient sourcing 

4 Shelf life testing 

4 Regulatory compliance 

4 HACCP protocols and GMP plans 

4 Antioxidant evaluation 

4 Process and product optimization 

4 Consulting 

Total Capability Under One Rodf 

4 Product development from grams to tons matching every stage of your business 

4 Use any or all of our 5 large and versatile processing areas 

4 Diverse solvent extraction capabilities with many different solvents and raw 

materials 

4 1 G fully equipped laboratories for bench scale product development or complete 
product analysis 

4 24 hour-a-day operating schedule for continuous processing of your materials 
4 Analytical services integrated into each processing step 
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4 Complete quality support including: cGMP, HACCP, CFIA and HPB compliance* 

i Strict confidentiality protocols 

4 Comprehensive process documentation 

*Current Good Manufacturing Practice; Hazard Analysis and Critical Control Point; Canadian Food 
inspection Agency; Kealth Erotection Branch 

Access Unique Processing Equipment 

POS will lead you from concept to bench scale testing to pilot scale development and finally to 
market production— all in one facility. Our equipment list is especially suited to nutraceutical, 
dietary supplement, and functional food products. 

Milling & IVIixing Equipment 

A Mills - Hammer , pin, flaking , cracking , disc, Szego . colloid , comminuting, 
dehullers 

i Mixers - Wet and dry mixers including Hobart mixer/dicer, ribbon, twin shell 
blender, homogenizers 

Extraction Equipment (solvent and/or aqueous) 

A Fvtrantnrs: Crown, Soxhiet. Heinkel inverting basket centrifuge 

A Desolventiz^tion: Various units for solids and liquid desolventization 

Drying and Evaporating Equipment 

4 Dryers: Spray , vacuum tray, fluldized bed , convection, drum, ring, tunnel and 
freeze 

4 Evaporators: Flash, thin film, scraped surface, rising film 
Separation Equipment 

4 Chromatography: CPC (centrifugal partitioning chromatography pilot scale 
HPLC 

4 Filtration: Plate and frame , cartridge, ultrafiltration units 
A Air classifiers: Centrifugal and gravity 

i Centrifuges: Decanter, desludger . solid bowl , basket, inverting basket, nozzle 
bowl 



Other Equipment 

4 Littleford reactor/dryer 

4 oilseed crushing and complete oils processing line 
4 pasteurization 

This is just a partial list and we regulariy acquire new equipment that is suitable for the 
nutraceutical, dietary supplement, and functional food industries. For more complete 
information on these resources, please contact us . We can arrange a free consultation to 
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discuss your needs. POS will evaluate your objectives and customize a program suited to your 
individual requirements. Of course, all matters are completely confidential. 
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Our Capabilities = Your Success 

POS Pilot Plant helps you put high quality products into the marketplace faster using cost 
effective methods. We achieve this by augmenting your resources with our experienced staff 
and our full range of product development options. Our fats, oils & lipids capability covers 
oilseed crushing, solvent extraction and oil processing. Quantities range from gram to multi 
tons serving your needs at every stage of the development process. 

You want your new products to be market ready and you want to benefit from first to market 
advantages. POS is ready and poised to help you achieve these objectives. 

Services That IVIai^e a Difference 

POS's services are designed to provide maximum benefit to our clients, including: 

I Staff with years of industrial experience to augment your capabilities 
4 Strict confidentiality protocols to protect your Investment and technology 
4 Product and process development 
i Scale up from grams to tons all in one facility 

i Complete range of integrated analyses for fats, oils, lipids, oilseeds and related 
by products 

4 Consulting services to solve problems in the field 

4 Optimization of products and processes 

4 Quality systems for cGMP, HACCP, CFIA and HPB compliance* 

4 Scientific depth to develop solutions for by-products and waste streams. 

*Current Good Manufacturing Practice; Hazard Analysis and Critical Control Point; Canadian Food 
Inspection Agency; Health Protection Branch 



A Facility Designed to Match Your Need 

4 Large flammable processing area for solvent extraction of oilseeds and fat 

bearing materials and hydrogenation of fats and oils 

4 Priman/ processing area for seed cleaning, seed preparation and pressing 

4 Comprehensive oils processina area for every oil processing unit operation 

4 Flexible secondary processina area for processing by products 

4 10 fully equipped laboratories for mini scale product development and product 

analysis 

4 24 hour-a-day operating schedule for continuous processing and quick turn 
around 

4 Comprehensive process documentation. 
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Processing Equipment 

Seed Preparation and Crushing 

i Mills - hammer , pin, flaking , cracking , disc , Szego , colloid 

4 Cleaning - multi deck, specific gravity table , grain dryer, indent cylinder, aspirator 

^ Simon Rosedowns cooker prepress/full press / bench press 

Solvent Extraction Equipment 

4 Bench & pilot scale Crown solvent extractors 
4 Heinkel inverting basket centrifuge for powders 
i Soxhiet extractors (various sizes) 

Refining Equipment 

i Centrifuges: Alfa Laval S-194 . Westfalia SA-7 and SA-14 . bench scale 
CentriPeel. 

4 Reactors & Filters: Various sizes from bench scale to 2,600 L for bleaching, 
interesterification and hydrogenation. 

4 Deodorizers: Glass and stainless steel bench scale, 250 ka/hr continuous , 400 L 
batch . 

i Winterization vessels for solvent and non-solvent from bench scale to 4,000 L, 
dry fractionation 

Other Equipment 

I CPC unit (centrifugal partitioning chromatograph) and pilot scale HPLC for ultra 
pure lipids 

iThin film, scraped surface , rotary evaporators 
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POS continually updates its equipment. Please contact us about specific capabilities. 
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Your Product Development Partner 

With today's volatile markets and short product life spans, companies are finding it more 
challenging to stay competitive. Outsourcing product development activities is becoming 
increasingly popular as a viable strategy for getting market ready products to the consumer in 
record breaking time. 

As your product development partner, POS provides services you need:. 
4 Strict confidentiality protocols 

4 Project management systems for superior results and rapid market entry 
4 Experienced staff to complement your technical and operational capabilities 
4 Full line of product development capabilities from bench scale to production 

At POS, we create long term, value added relationships with our clients to enhance their new 
product development capabilities. 

Service Offering 

POS focuses on developing new products and ingredients to meet specific market niches. 
Areas of expertise include: 

4 Ingredient selection and compatibility testing 

4 Product formulations and modifications 

4 Product and process development and optimization 

4 Formulation and cost optimization 

4 Experimental design and statistical analysis 

4 Product standardization 

4 Analytical methodology development 

4 IHACCP protocols and GMP plans 

The Facility to Match Your Every Need 

4 Five large GMP compliant processing areas 

4 Scalability ranging from grams to tons to suit every stage of development 

4 Unmatched process documentation and sampling protocols 

4 Solvent extraction for many different solvents and raw materials 

4 Processes coordinated with in-house analytical support for rapid results 

4 Confidentiality systems to protect your intellectual capital 

4 Ten laboratories for bench scale product development and product analysis 

4 Pilot plant on a regular 24 hour-a-day operating schedule for realistic process 

simulation and production 
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i Comprehensive quality support including: cGMP, HACCP, CFIA and HPB 
compliance* 

^Current Good Manufacturing'Practice; Hazard Analysis and Critical Control Point; Canadian Food 
Inspection Agency; Health Protection Branch 



Processing Operations 

POS offers a range of equipment options unavailable anywhere else: 
Extraction (solvent or aqueous) 

* Extractors: Heinkel inverting basket centrifuge , bench & pilot scale Crown 
solvent extractors , Soxhiet extractors of various sizes 

i Desoiventizers for solids and liquids: De Laval scraped surface evaporator , 
rising film evaporator, Littleford vacuum mixer dryer , down draft desolventizer 

* Dryers: Spray , vacuum tray, fluidized bed , convection, drum, ring, tunnel and 
freeze dryer 

i Mills: hammer pin, flaking, cracking , disc . Szego . colloid . Fitzpatrick 
Fractionation 

* Centrifuges: Alfa Laval S-194 . Westfalia SA-7 and SA-14 . bench scale 
CentriPeel 

4 Filters and screens: Plate and frame filters , pressure leaf filters, stainless steel 
screens 

4 Winterization: Vessels for solvent and non-solvent from bench scale to 4.000 L 
A Edible oil deodorizers: Glass and stainless steel bench scale, 250 kg/hr 
continuous . 400 L batch 

Purification 

* Chromatography: CPC unit (centrifugal partitioning chromatograph) and pilot 
scale HPLC for ultra pure natural compounds 

A Ultrafiltration (various module types available) 

Modification (enzyme and chemical) 

Reactors : Various sizes from bench scale to 2,600 L, full vacuum, pressure, high 
temperature 

POS continually updates its equipment. Please contact us with specific requests. 
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October 8, 2002 



To whom it may concern: 

As an educated nutritionist, scientist, clinician and sole inventor of the skin lotion 
technology, my applying science to the development of a cosmetic and therapeutic skin 
care product led to the contracting of the POS Pilot Plant Corporation. 

On January 28, 1998, 1 signed a Conj5dentiality Agreement with POS, followed by a 
Contract For Service on May 21, 1998 to further develop the skin care lotion in the areas 
of processing and scaling-up production. 

On March 31, 1998, the contractor called me regarding his first experience with the skin 
lotion appUcation following a day's work in die laboratory. The contractor was amazed 
that the apphcation to the hands had resulted in skin qualities such as smoothness, shine 
and resilience. I was not surprised because of the on-going results seen with my patients 
and that of therapists in the field. (See attached letters comparing the skin lotion prepared 
with magnetized water known as regular lotion to the skin lotion prepared with deionized 
water known as placebo lotion.) 

On May 15, 1998, 1 discussed the source of water for the project with the contractor. I 
expressed concem on the use of deionized water. However, the contractor argued with 
me that POS always used deionized water for R & D projects and was told not to worry 
as the contractor expected the same product results with either the deionized water or the 
magnetized water. 

In mid-summer 1998, POS produced batches of both the skin lotion (oatstraw steeped in 
deionized water with the added compounds of vegetable glycerine and lavender oil) and 
the skin lotion (oatstraw steeped in magnetized water with the added compoimds of 
vegetable glycerine and lavender oil). These samples were then assessed by both the 
contractor and myself 

Differences m smell, application, absorption and skin feel were immediately noticeable 
upon examination of the above samples when comparing the samples prepared with the 
magnetized water and the isamples prepared with the deionized water. The samples 
prepared with deionized water had an offensive corn-like odour, an absence of a clean 
sharp scent of lavender, and when applied to the skin, the lotion was difficult to spread 
and slow to penetrate into the skin and left the skin sticky to the touch as compared to the 
samples prepared with magnetized water having a clean distinctive scent of lavender, and 
when appUed to the skin, the lotion smoothed over readily and was quick to absorb into 
the skin and left the skin smooth and silky to the touch. 

In late July, 1998, to comprehend and to define the differences between the two samples, 
POS performed pH and conductivity tests on my magnetized water and the contractor's 
deionized water. The contractor advised me of the pH readings as being lower for 
deionized water and higher for magnetized water. Furthermore, there was a striking 
difference distinguishing the conductivity readings between the deionized water and the 
magnetized water, with the magnetized water being considerably higher. 



The contractor discovered that the application and the absorption of the skin lotion was 
definitely more effective when the lotion was prepared with magnetized water as 
compared to the deionized water. This proved to be in keeping with the contractor's 
previous remarks of March 31, 1998, mentioned earlier in this letter. 

Hence, the contractor counted on substituting deionized water for magnetized water 
without modifying my product. As presented above, the contractor was astonished on 
how the feel, chemical properties and effectiveness of the end product had been 
influenced by this substitution. 

Based on my recollection,! make this solemn declaration conscientiously believing it to 
be true and knowing it is of the same force and effect as if made under oath. 



Sincerely, 
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Topical Lotion Containing Oatstraw 



Commissioner of Patents 
Washington, D.C., 20231 
U.S.A. 



Dear Sir: 



AFFIDAVIT 



I, Lorraine Mignault, of Suite 3209-1 97C Victor Lewis Drive, 
Winnipeg, Manitoba, Canada solemnly declare that: 

1 . lam the sole inventor of USSN 09/762,232, filed August 4, 
1999 and entitled "Topical Lotion Containing Oatstraw". 

2. My invention is an oatstraw extract prepared by magnetically 
treating water, steeping oatstraw In heated magnetically treated water, and 
filtering the extract to remove oatstraw particles, thereby producing an oatstraw 
extract which can be applied to the skin as a topical lotion or used as an additive 
or carrier for other products. The combination of the oatstraw extract In 
magnetically treated water has several surprising properties, Including improved 
rate and depth of absorption when applied on the skin, as discussed In the 
affidavits executed by myself on October 8, 2002 and by Mr. Rick Green of POS 
on October 1 , 2002 that were submitted for the examiner's consideration earlier. 



pouring boiling water onto dried oatstraw and then adding that "oats and all" to a 
larger quantity of water, such as to water in a bathtub or footbath. 

4. My Invention differs from Weed's teachings in several 
important ways: 

(I) Weed does not teach or suggest the use of magnetically 
treated water but rather clearly teaches the use of tap water; 



3. 



Regarding the Weed reference, this reference teaches 



(ii) Weed does not teach filtering to remove the oatstraw 
particles, nneaning that Weed does not teach an oatstraw extract but rather Weed 
teaches only an oatstraw bath; and 

(Hi) Weed does not teach using the oatstraw extract as a lotion, 
as an additive or as a carrier for other products. 

5. In spring 2003, I followed the teachings of Weed. 
Specifically, I added boiling water to dried oatstraw that had been chopped and 
then added that to a bathtub filled with warm water. What I found was that the 
chopped oatstraw stuck to my body and had to be physically removed or picked 
off. Furthermore, the free oatstraw clumps had to be scooped out of the bathtub 
during the draining process to prevent clogging of the drain. In addition, the water 
in the bathtub left a sticky residue on the body which could not be removed 
simply by wiping or drying with a towel and in fact required subsequent rinsing 
under a showerhead to remove the residue. That is, this residual stickiness in the 
bathwater was independent and separate from the oatstraw clumps. Similar 
results would be obtained using the teachings of Weed for any body part, for 
example, in a footbath. That is, the clumps of wet oatstraw adhere to the body, 
including the feet and must be physically removed and the water in the bath 
leaves a sticky residue on the body parts exposed thereto, which is separate and 
independent from the oatstraw clumps. 

6. My experiences following Weed led me to conclude that 
anyone following Weed would find the experience time-consuming, frustrating 
and in fact irritating to the skin due to the added effort necessary to remove the 
oatstraw clumps and residue, as discussed above. Given the difficulties 
associated with the removal of the oatstraw clumps and associated residue from 
my body as well as from the inner surfaces of the bathtub or waterbath, I can 
only conclude that when Weed states "oats and all" she is saying to the reader "I 
know the oatstraw is messy, but it is necessary". This teaches that the oatstraw 
clumps are needed in the water and teaches against filtering. 

7. Magnetization or magnetic treatment of water is believed to 
improve the ability of the water to "hold" other compounds. That is, magnetically 
treating water improves the solubility of water so that higher concentrations of 
compounds or solutes can be held in solution. In my invention, the magnetic 
treatment or magnetization of the water results in more of the oatstraw extract 
remaining in solution and also eliminates the sticky residue associated with 
oatstraw baths. The combination of the oatstraw extract in magnetically treated 



water also has improved application and absorption characteristics compared to 
extracts prepared in deionized water as described in my previous affidavit and as 
supported by the affidavit filed by Mr. Rick Green. 

8. The examiner^s comments regarding the requirement for 
minerals in the magnetically treated water and that the use of magnetically 
treated water would be obvious to anyone wanting "cleaner" water are not 
understood. 

Specifically, regarding the presence of minerals in magnetically 
treated water, it is noted that as discussed above, minerals may be more readily 
dissolved in magnetically treated water as may any water-soluble compound 
added to magnetically treated water. However, the magnetization process is 
believed to act on the water molecules themselves and not only on minerals or 
other compounds in the water. As such, the specific mineral content of water 
prior to treatment is not critical to the magnetization process. Following 
magnetization, the water will be able to "hold" more solutes than prior to 
treatment, regardless of the mineral content of the water. Furthermore, I believe 
that steeping oatstraw in any magnetically treated water, regardless of mineral 
content thereof, would have improved spreading and absorption properties, 
including enhanced smoothness, softness and moisturization compared to an 
oatstraw extract prepared in the same water without magnetization. 

Regarding "cleaner" water, it is noted that magnetically treating 
water as taught by Ito might result in "clearer" water in that more sediment would 
be dissolved in the Ito-treated water compared to untreated water, but it is not 
clear that that makes that water "cleaner". 

It is also noted that the examiner has previously implied that the 
benefits of magnetically treating water were controversial at best but has now 
taken the position that the use of magnetically treated water would be obvious. 

Regarding this point, it is again noted that Mr. Rick Green of PCS 
also believed that the type of water used would not make a difference in my 
invention and prepared samples of oatstraw steeped in deionized water. As 
discussed in my earlier affidavit and in his affidavit, the differences in the 
properties of the extract were readily apparent. Specifically, the extract prepared 
in deionized water did not spread as easily and was not as readily absorbed 
among other differences discussed in greater detail in the earlier affidavits. 

Oatstraw extracts have also been prepared in tap water, and similar 
results were observed as with the deionized water. That is, greater effort was 



required to spread the extract onto the skin, and the extract was not as readily or 
as quickly absorbed. Furthermore, the tapwater extract also left a residual 
stickiness. 

It is noted that Weed teaches the use of tap water and that 
deionized water is the standard used in industrial applications. Oatstraw extracts 
made using tap water or deionized water both had less desirable characteristics 
compared to the oatstraw extract prepared with the magnetized or magnetically 
treated water. Deionized water is considered to be cleaner water than tap water 
and as discussed above is the "industry standard" and yet the extract prepared in 
the deionized water did not have the same properties of absorption and "feel" as 
the extract prepared in magnetically-treated water. 

9. The combination of the oatstraw extract prepared in 
magnetically treated water has improved ability to retain nutrients from the 
oatstraw, spreads more readily when applied to the skin, absorbs more quickly 
and deeply, has enhanced smoothness, softness and moisturization and lacks 
the sticky residue associated with the extract when prepared with non- 
magnetically treated water, whether tap water or deionized water. These results 
are surprising as evidenced by the fact that Mr. Green believed that deionized 
water would be the same as magnetized or magnetically treated water in my 
invention. As discussed above, that was found not to be the case. 

10. The fact that there was no residual tackiness led to my 
realization that the oatstraw extract in magnetically treated water could also be 
used as a carrier or additive with other products because benefits from the 
oatstraw extract were long-lasting and independent of the presence of the 
oatstraw clumps and the use of the magnetically treated water removed residual 
"stickiness" or tackiness from the extract. Presence of oatstraw clumps or sticky 
residue would have led to clumping or precipitation or other problems when the 
extract was added to other compounds. 

11. In summary, as discussed above, my invention differs from 
Weed's teachings in several important ways: 

(i) Weed does not teach or suggest the use of magnetically 
treated water but rather clearly teaches the use of tap water. As discussed 
above, the use of magnetically treated water results in an oatstraw extract that 
has improved properties compared to an extract prepared in tap water, such as 
improved rate and depth of absorption and no residual stickiness. 



(ii) Weed does not teach filtering to remove the oatstraw 
particles, meaning that Weed does not teach an oatstraw extract but rather Weed 
teaches only an oatstraw bath. As discussed above, Weed teaches that the bath 
must contain "oats and all". The problems and limitations with this approach are 
discussed above. 

(iii) Weed does not teach using the oatstraw extract as a lotion, 
as an additive or as a carrier for other products. That is, the oatstraw particles 
taught by Weed would clump and be unsuitable for use in combination with other 
products. Furthermore, even simply filtering to produce an extract (which Weed 
does not teach or suggest) would still produce an extract with residue problems 
as discussed above which could cause clumping or precipitation of other 
components of the mixture. 

12. Thus, it was my discovery that the combination of an 
oatstraw extract in magnetically treated water retained the positive benefits of an 
oatstraw bath without the drawbacks of the oatstraw bath (discussed above) and 
had improved properties of absorption and "feel" (discussed above) that led me 
to realize that in addition to use as a body lotion (not taught by Weed), the 
oatstraw extract could also be used as a carrier or additive with other 
compounds. 

13. I declare that all statements made therein of my own 
knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment or both under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the 
instant patent application or any patent issuing therefrom. 

SWORN before me at, WHim^minCM) 
, this .../.(... Lt! day ) 




STEVEN ZAVE ft ABE R 

NOTARY PUBLIC 
'1700 -360 MAIN STREET 
WINNIPEG. MANITOBA 
R3C 3Z3 
PH. (204) 956-297^ 
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TITLE: Preparation of ecologically clean magnetised water - includes cooling with 
aeration and input of additives, flocculation of ferromagnetic admixtures, 
settling, filtration and magnetic field action 
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Water in flow through pipes in system with magnetic devices with velocity at least 
0.9 m/minute comes under action of magnetic field of induction 20-80 mT at the 
centre of working spacings perpendicular to flow. The magnetic field is generated 
by a magnetic laid-on device containing at least 3 pairs of magnets assembled in 
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USE - The method is used for preparation of ecologically clean drinking water which 
can be used in household cooking and food -processing industry. 
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